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13. REFERENCES . .. .. -47-
1. OBJECTIVES

ThisBiologica Opinion presents NMFS' (Nationd Marine Fisheries Service) conclusions resulting
from consultation pursuant to Section 7(a)(2) of the Endangered Species Act (ESA) and implementing
regulations found a 50 CFR Part 402. It addresses the effects of the continued operation of the Wells
Hydroelectric Project, licensed by the Federal Energy Regulatory Commission (FERC), on three
gpecies of salmon listed as either threatened or endangered. Upper Columbia River steelhead
(Oncorhynchus mykiss) and Upper Columbia River spring-run chinook sdmon (O. tshawytscha), listed
as endangered, and Middle Columbia River stedhead (O. mykiss), listed as threatened, are dl under
NMFSjurisdiction. Critical habitat was designated on March 17, 2000 (50 CFR Part 226). The
designation of critica habitat provides notice to Federa agencies that these areas and features are vita
to the conservation of lised UCR (Upper Columbia River) sdmon and steel head.

The primary objective of this Biologica Opinion isto determine whether the continued operation of the
Wils Hydrodectric Project, as proposed by the Public Utility District No. 1 of Douglas County
through April 1, 2002, islikely to jeopardize the continued existence of UCR stedlhead, UCR spring-
run chinook salmon, and MCR (Middle Columbia River) sedhead*. A HCP (Habitat Conservation
Pan) developed by the Douglas County PUD (Public Utility Digtrict) may supersede thisaction in
2002, following resolution of remaining issues, environmenta review, and ESA Section 10(8)(1)(b)
compliance (which will include a separate consultation under ESA Section 7(a)(2)). Elements of the
proposed actions that pertain to hatchery compensation have either been previoudy addressed or will
be addressed in separate biologica opinions and corresponding Section 10 permits.

2. BACKGROUND (Consultation History)

In August 1997, NMFS listed UCR steelhead as endangered under the ESA. On October 9, 1997, the
Douglas County PUD petitioned FERC for gpprova of an IPP (Interim Protection Plan) for UCR
seelhead at the Wells Hydrodlectric Project. The IPP describes interim fish protection measures
intended to reduce the effects of project operations on UCR steelhead. It was developed to govern
project operations until the HCP agreement could be ratified through the required environmenta and
ESA processes. In November 1997, FERC designated the PUD anon-Federa representative for the
purpose of developing a draft biological assessment on the effects of the proposed IPP for UCR
seelhead. The PUD submitted this draft biological assessment to FERC in February 1998.

InaMarch 26, 1998 letter to NMFS, FERC requested consultation over the effects of the IPP on
UCR stedhead. Dueto the recent listing of UCR spring-run chinook salmon as endangered (March

'FERCIinits capacity asaregulatory agency and through itslicensing authorities under the FPA (Federal
Power Act) will consider for approval the actions proposed by the licensee.
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1998), FERC as0 requested conferencing for UCR spring-run chinook. A final biological assessment
of the Wdlls Project |PP was attached. Implementation of the proposed action was to continue from
1998 until the HCP was implemented or until December 31, 2000, a which time the provisons of the
IPPwould remain in effect subject to review and amendment through reinitiation of consultation. The
FERC concluded that the actions described in the |PP were not likely to adversely affect UCR
steelhead and not likely to jeopardize UCR spring-run chinook.

Inaduly 14, 1998 letter to FERC, NMFS did not concur with FERC' s conclusion that the IPP was not
likely to adversdly affect UCR stedlhead. 1n addition, because the biological assessments attached to
the March 26, 1998, request for consultation did not address UCR spring-run chinook salmon, NMFS
could not evauate the basis of FERC’ s not likely to jeopardize conclusion for that species. The
NMFS dtated that formal consultation would be required to evauate the effects of the IPP on both
UCR spring-run chinook salmon and steelhead. The NMFS aso requested that the modified proposed
action include the development of a QAR (quantitative andytica report) specifying biologica
requirements for surviva and recovery of ESA listed species, and a steelhead adult passage survivd
study. Additiona discussions between NMFS, the Douglas County PUD, and FERC resulted in
modifications to the proposed actions and the analyses of those actionsin biologica assessments.

On April 2, 1999, the PUD provided NMFS with a draft biologica assessment eval uating the effects of
the Wells Hydrod ectric Project PP on UCR spring-run chinook sdlmon. This new biologica
assessment included juvenile and adult fish passage plans, a predator remova plan, and monitoring and
research plans. Thisadditiona information applied to both UCR spring-run chinook sdmon and UCR
secdlhead. NMFS consdersforma consultation with FERC on the Wells Hydrod ectric Project to
have been initiated on April 2, 1999, following receipt by NMFS of dl the information (et least in draft
form) necessary to conduct this consultation, as described in 50 CFR 402.14(c).

Based on thisinformation, and information provided by the PUD No.1 of Chelan County for the Rocky
Reach and Rock Idand projects and by the PUD No. 2 of Grant County for the Priest Rapids and
Wangpum dams, NMFS produced a pre-decisiona review draft Biological Opinion on August 26,
1999. Thereview draft Biologica Opinion consolidated the information and proposed actions from al
five FERC-licensed hydroe ectric projects on the Mid-Columbia River (Wells, Rocky Reach, Rock
Idand, Wanapum and Priest Rapids dams). The NMFS eected to coordinate consultations on each of
the separate FERC actions in an attempt to streamline the consultation process while enabling a
Quantitetive assessment of the cumulative effects ated with dl five dams. Conaultation mestings
were then held with dl of the PUDs (Douglas County, Chelan County, and Grant County) and FERC
non decisiona gtaff on September 9, 1999, and on October 5, 1999, and with FERC and the Douglas
and Chelan county PUDs on September 17, 1999. Additiond technica consultations were held with
the Grant County PUD on October 15, 1999.

Many of theinitia concerns expressed by the PUDs were addressed during these consultation meetings
and during informa discussons over the following two months. Severd issues pertaining to the HCP
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agreements proposed by the Douglas and Chelan county PUDs, however, continued to complicate the
coordinated consultation process. Therefore, on January 20, 2000, NMFS elected to separate the
FERC actions back into independent consultations. As aresult, this Biologica Opinion was completed
specifically for the Wells Hydroe ectric Project.

On April 17, 2000, a draft version of this Biological Opinion was distributed for comment to members
of the Mid-Columbia Coordinating Committee and to the Confederated Tribes of the Umatilla Indian
Reservation, the Spokane Tribe of Indians, the Confederated Tribes of the Colville Reservation, the

Y akima Indian nation, the Confederated Tribes of the Warm Springs Reservation of Oregon, the Nez
Perce Tribe, and CRITFC (Columbia River Inter-Triba Fish Commission). Comments were received
from CRITFC on May 12, 2000, and necessary modifications were incorporated into this Biological
Opinion.

3. PROPOSED ACTIONS

The actions analyzed in this Biologica Opinion include proposas by FERC to permit the continued
operation of the Wells Hydroe ectric Project and to continue implementation of a predator remova and
harassment program through April 1, 2002. During this interim period, the survivd levels necessary to
recover listed species will be better defined and the resulting information will be used to develop and
andyze the long-term fish protection measures proposed in the HCP for the Wells Hydrod ectric
Project. Theseinterim operations are analyzed in Section 6.

3.1  Primary Purpose of the Proposed Actions

The purpose of the FERC proposed action is to accomplish the objectivesin the FPA. Operations
proposed at the Wells Hydroelectric Project are described in the IPP which congists of the existing
license and settlement agreement, annud fish passage plans, biologica assessments, and | etters received
from FERC and the PUD. The IPP and the terms and condiitions of this Biologica Opinion will be the
bassfor project license modifications issued by FERC.

Pursuant to the FPA and the U.S. Department of Energy Organization Act, FERC is authorized to issue
licenses governing the congtruction and operation of Non-Federa hydroelectric projects for terms of up
to 50 years. Thelicense issued to the Douglas County PUD for operation of the Wells Hydrod ectric
Project (FERC Project Number 2149) expiresin 2012. In 1979, many Federal and State resource
agencies and Indian Tribes petitioned FERC to protect anadromous fish migrating through project
fadilities. In 1990, an offer of settlement was filed with FERC and the exigting license was modified to
include specific criteriafor operating the juvenile and adult passage facilities and to include a hatchery
program. The settlement agreement also provided for continued studies and evauations of the program



and established the Wells Coordinating Committee? which oversees implementation of the agreement.
The FERC maintained its authority to require changes in structures and project operations should the
need arise.

The proposed actions dso include the development of along-term operationd plan for the Wells
Hydroelectric Project (HCP for the Wells Hydrod ectric Project). The PUD, will assst NMFSin
developing an andysis of the HCP in atime frame for review and find action by April 1, 2002. In
addition, the proposed actions include research to assist in the development and evauation of the HCP,
and hatchery and tributary enhancement funding as compensation activities to mitigate some adverse
project effects (evauated in separate consultations).

3.2  Actions Proposed to Protect, Mitigate, and Enhance Affected Species

Although both the juvenile and adult life stages of listed species are affected by the proposed actions,
factors affecting juvenile survival comprise the principa mitigative measures proposed in the IPP. At
the Wedls Hydrod ectric Project, these measures include operation of the surface bypass system,
operation of the turbine units at maximum efficiency during the juvenile fish passage season and
implementation of a predator remova and harassment program. The surface bypass system will utilize
up to 8% ingtantaneous totd river flow, 24 hours aday to encompass a least 95% of the juvenile
steelhead and yearling chinook salmon migrations. The PUD aso proposes to operate and maintain
each of the exigting adult fishways and to implement additiona actions where practicable to help reduce
injuries due to fallback. Detailed operations of the fish passage systems are described in the WFPP
(Wéls Fish Passage Plan).

There are no specific measures proposed to ether evaluate adult survival through the project or to
evauate spawning success. The PUD has, however, proposed to assst in developing the
methodol ogies necessary to conduct these studies.

3.2.1 IPP (Interim Protection Plan)

The proposed operations at the Wells Hydroel ectric Project are described in the PP (Biological
Assessment of the Wells Hydroelectric Project Interim Protection Plan for Upper Columbia
River Seelhead) submitted to NMFS by FERC on March 26, 1998, and adraft Biological
Assessment of the Wells Hydroelectric Project Interim Protection Plan for Upper Columbia
River Soring Chinook submitted to NMFS by the Douglas County PUD on April 2, 1999. The April
2, 1999 draft biologica assessment included both adult and juvenile fish passage measures, predator
control measures, monitoring and evauation measures, and hatchery measures. Thefollowingis a
summary of the proposed actions (additiona details of these proposed actions can be found in the

NMFSwill continue to utilize the Wells Coordinati ng Committee, soliciting input for all major decisions
regarding actions contained in this Biological Opinion.
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WHFPP and related documents).

3211

3212

3213

3214

Adult Fish Passage Measures

Operation and maintenance of the fishways according to criteriain the WFPP.
Investigate entrance and ladder modifications to improve operation of the ladders within
Specified criteria, and to minimize delay.

Conduct appropriate evauations to determine the best actions for correcting delay
problemsin the junction pool area of the fishladders.

If adult passage problems are identified the PUD will develop solutions and implement
corrective actions.

The juvenile surface bypass system will be operated from April through August during
which time the mgority of the adult sdmonid passage occurs, providing afdlback and
downstream passage route through the dam.

Evduate stedlhead passage using radio-telemetry.

Juvenile Fish Passage Measures

Turbine Operations - Operate turbines at peak efficiency to the extent practicable
during the fish passage season.

Surface Bypass Operation - Operate the surface bypass system 24 hours a day
according to the criteria pecified in the WFPP to encompass 95% of the downstream
migrations of juvenile soring-run chinook salmon and steghead. The Wells
Coordinating Committee bypass team will determine the dates of operation by utilizing
monitoring information from hydroacousdtic transducers ingtaled in the forebay of the
Wéls Hydroelectric Project.

Routine Maintenance - The PUD will not plan or conduct routine maintenance on
turbine units or spillway gates that will effect fish passage, survivd, or water qudity
parameters during the fish migration periods. If emergency maintenance of turbine units
or spillway gatesis required, the PUD will minimize the outage to the extent practicable
and report the incidence, and the measures taken to prevent future outages, to NMFS
as soon as possible.

Predator Control Measures

Continue to refine and implement a comprehensive predator remova and harassment
program. Activities include a Northern pikeminnow bounty program and sport fishing
derby. Inaddition, the PUD is proposing to harass and remove predatory birds and to
maintain stedl wires over the Wells Hydrod ectric Project tailrace.

Monitoring and Evauation Measures
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The Douglas County PUD has submitted research and monitoring plansin the PP for 2000 and
proposes to update these plansfor NMFS' annua approva. The specific proposals are contained in
the WFPP and arefound in the following appendices to the March, 1999, UCR spring-run chinook
sdmon biologica assessment: Appendix A - Juvenile Fish Passage Plan, Appendix B - Juvenile Fish
Monitoring Plan, Appendix C - Adult Fish Passage Plan, Appendix D - Fish Ladder Passage
Evauation Plan, Appendix E - Totd Dissolved Gas Monitoring Plan, Appendix F - Predator Removal
and Harassment Plan, and Appendix G - Smolt Survivd Study Plan. Generally, these measures

include:

3215

Juvenile Run Timing - Run timing is determined by a red-time index of saimonids based
upon hydroacoustic data and verified by fyke net data. Fyke net sampling will be
conducted annudly from March 15 through April 10, and from August 15 through
August 30. Initiation of bypass system operationsis determined by a subgroup of the
Widls Coordinating Committee in consultation with NMFS,

Juvenile Survivd - The PUD, with NMFS participation and gpprovd, will develop and
utilize the best techniques to estimate the surviva of juvenile steehead and spring-run
chinook salmon through the project. Techniques may include the use of radio-tedlemetry
or tag, release, and recapture methodologies. The specific methodology will be
developed through consultation with NMFS and the Wells Coordinating Committee.
Adult Surviva - The PUD proposes to maintain project fishways and correct problems
where noted to minimize potential prespawning mortaity associated with the Wells
Hydroelectric Project (discussed above). In addition, the PUD will work with NMFS
and the Wédls Coordinating Committee to devel op the methodol ogies necessary to
assess adult surviva.

Totd Dissolved Gas (TDG) Monitoring - The PUD will provide physical monitoring of
TDG leves and temperature a fixed location monitors located in the forebay and
downgtream of the dam. The PUD will aso provide biological monitoring to determine
the incidence of Gas Bubble Disease (GBD) symptomsin adult steelhead and spring-
run chinook salmon that are handled under existing trapping operations.

Fish Counting - The PUD will provide adult fish counts on a 24 hour basis.

Hatchery Measures

The IPP proposed actions include:

Continuation of current hatchery compensation programs for UCR spring-run chinook
sdmon at the Methow Fish Hatchery.

Current UCR steelhead hatchery compensation programs a Wells Hatchery and off-
gte acclimation facilities.

These hatchery measures are listed here for completeness; however, they are not included within the
scope of this Biologica Opinion. ESA Consultation regarding operation of the Wells Hatchery for the
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UCR stedlhead program was completed on February 4, 1998, and Section 10 permit #1094 was
issued to the WDFW (Washington Dept. of Fish and Wildlife). ESA Consultation regarding operation
of the Methow Fish Hatchery for the UCR spring-run chinook salmon program is currently being
considered under the review of Section 10 permit #1196 issued to the WDFW and NMFSiis preparing
abiologica opinion regarding issuance of that permit.

The PUD proposes to continue the compensation and supplementation programs as designated in the
Widls Settlement Agreement. In addition, they will fund changes in hatchery procedures and the
evauations necessary to make Douglas County PUD’ s hatchery compensation program consistent with
the recovery of spring-run chinook salmon and steelhead populations, as defined in the proposed

HCP shiologica assessment and Management Plan: Mid-Columbia River Hatchery Program.

3.2.2 Devedopment of Long-Term Operating Plans

A component of the proposed action isto develop and implement along-term protection plan for listed
sdmonids at the Wells Hydrodectric Project. The long-term plan will include surviva standards that
have been evauated through an andyticd process and will include a collaborative process for making
determinations on necessary measures. The proposed HCP for the Wells Hydrod ectric Project
represents the Douglas County PUD long-term protection plan. The proposed HCP includes a
commitment to no net impact on anadromous salmonids as a result of project operations and
incorporates an adaptive management approach that alows operations to be modified as additiona
information becomes available. Due to the uncertainty in the existing information base, it isimportant
that the proposed HCP be completed as soon as possible, at least prior to April 1, 2002. Extending
the uncertainty beyond this date will result in an unacceptable leve of risk to listed pecies requiring
reinitiation of consultation (Section 11).

The Douglas County PUD has submitted the Wells Hydroelectric Project HCP to NMFS for an ESA
Section 10 Incidental Take Permit. Issuance of the Incidental Take Permit congtitutes a Federa Action
that must go through aNEPA (Nationa Environmenta Policy Act) review tha will include the
development of an EIS (Environmenta Impact Statement), and completion of an ESA section 7(a)(2)
consultation. The Douglas County PUD will support completion of the EIS and any other andyses
needed for authorization of the HCP by FERC and NMFS, within atime frame that will result in
implementation by April 1, 2002. Specificaly, the EISis proposed to be completed by June, 2001,
with any required FERC actions completed by April 1, 2002.

3221 QAR (Quantitative Andytica Report)
At NMFS reques, the PUD is participating in, and funding (along with the Bonneville Power
Adminigration, Corps of Engineers, and Bureau of Reclamation), a comprehensve andyss of the

proposed HCP actions on the biologica requirements of UCR spring-run chinook salmon and
gedhead. The report will estimate the likelihood that the combined effects of the proposed long-term
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measures a the PUD and Federal dams and the proposed production and upstream habitat
enhancement measures will lead to surviva and recovery.

An outline of the elements and generd approach to this andysis are described in an October 16, 1998,
memorandum from B. Hevlin and C. Toole (NMFS) to the MCCC (Mid-Columbia Coordinating
Committee) and in an April 5, 1999, memorandum from Toole and Hevlin to the MCCC and the
Implementation Team. The draft andygsis4ill in review. Completion of the andyss will engble
NMFS to evauate the effects of the proposed HCP and will ad in findizing the HCP measures and
surviva sandards.

3.3 Duration of the Interim Operations

The measuresidentified in the IPP were intended by FERC and the PUD to remain in effect, subject to
review and amendment after December 31, 2000, until the HCP isimplemented. The HCP is currently
scheduled for completion by June 2001, with dl FERC required license modifications completed by
April 1, 2002. Therefore, the conclusions reached in this Biologica Opinion cover the time period
through April 1, 2002.

4. BIOLOGICAL INFORMATION
ESU Destriptions, Life Histories, Current Range-Wide Status, and Factors for Decline.
4.1  UCR Spring-Run Chinook Saimon

The UCR spring-run chinook salmon ESU (evolutionarily sgnificant unit) includes al progeny of
naturaly-spawning populations of stream-type (Spring) chinook salmon in dl river reaches above Rock
Idand Dam and downstream of Chief Josgph Dam, excluding the Okanogan River. Chinook saimon
(and their progeny) from the following hatchery stocks are consdered part of the listed ESU: Chiwawa
River (spring run); Methow River (spring run); Twisp River (spring run); Chewuch River (Spring run);
White River (spring run); and Nason Creek (spring run). Life history characterigtics of UCR spring-run
chinook salmon have been reviewed by Myerset al. (1998). The UCR spring-run chinook salmon
ESU was listed by NMFS as endangered on March 24, 1999 (64 FR 14308).

Upper Columbia River spring-run chinook salmon have a stream-type life history. Adults return to the
Wenatchee River during late March through early May, and to the Entiat and Methow rivers during late
March through June. Mogt adults return after spending two yearsin the ocean, athough 20% to 40%
return after three yearsat sea. Like the Snake River spring/summer chinook, UCR spring-run chinook
sdmon are subject to very little ocean harvest. Peak spawning for al three populations occurs from
August to September. Smoaltstypicaly spend one year in freshwater before migrating downstream.
This ESU has dight genetic differences from other ESUs containing stream-type fish, but more
importantly, ecologica differences in spawning and rearing habitats were evident and were used to
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define the ESU boundary (Myerset al. 1998). The Grand Coulee Fish Maintenance Project (1939
through 1943) may aso have been amgor influence on this ESU because fish from multiple
populations were mixed into one relaively homogenous group and redigtributed into streams throughout
the Upper Columbia Region.

Three independent populations of spring-run chinook salmon are identified for the ESU including those
that spawn in the Wenaichee, Entiat, and Methow river basins (McElhany et al. 1999). Trends for
these populations have generdly been declining. The NMFS recently proposed Interim Recovery
Abundance Levels and Cautionary Levels (i.e, still under review and subject to change; see draft
Quantitative Andytica Report). The Cautionary Levels are characterized as abundance levels below
which, higtoricdly, the population would be expected to fal only about 10% of thetime (i.e,
determined from the lower end of the spawning abundances exhibited when the population was
relaively hedthy). Escapementsin recent years, especidly in 1995, have been consistently below these
levelsindicating increasing risk and uncertainty about population status. The primary return year for the
1995 brood was 1999 and prdiminary return estimates indicate that athough returns were low, they
were gtill subgtantialy higher than the brood year replacement levels. The very strong jack returnsin
1999 suggest that survival rates for the 1996 brood will be high, aswell, and 4,500 natural-origin UCR
spring-run chinook salmon are expected to return to the mouth of the Columbia River during 2000.
The corresponding expected return-to-subbasin for these populations, however, accounting for
expected harves, inter-dam loss, and prespawning mortality, is expected to be about equivdent to the
Cautionary Leves.

As noted, six hatchery populations are included in this ESU; al six are considered essentid for recovery
and areincluded in the ligting. Risks associated with artificia production programs within the ESU are a
concern because of the use of non-native Carson stock for fishery enhancement and hydropower
mitigation. However, programs have been initiated to develop locally-adapted brood stocks to
supplement the naturd populaionsin the ESU. The Carson stock is being phased out a those facilities
where straying and natural stock interactions are problematic. Captive broodstock programs are under
way in the Nason Creek and the White River (the Wenatchee basin) and in the Twisp River (Methow
basin), to prevent those populations from going extinct. 1n some recent years, al spring-run chinook
salmon have been trapped at the Wells Hydroe ectric Project to begin a composite-stock broodstock
supplementation program for the Methow Basin.

4.2  UCR Steelhead

The UCR stedhead ESU includes dl progeny of naturadly spawned populations of steelhead in the
Columbia River Basin upstream from (excluding) the Y akima River, Washington, to the U.S.-Canada
border. Steelhead (and their progeny) from Wells Hatchery stock are also considered part of the listed
ESU. Life-history characteristics of UCR stedhead have been reviewed by Chapman et al. (1994b)
and Busby et al. (1996). The NMFS listed the UCR steelhead ESU as endangered on August 18,
1997 (62 FR 43937).
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The return of UCR natura-origin steelhead to Priest Rapids Dam declined from a 5-year average of
2,700 beginning in 1986 to a 5-year average of 900 beginning in 1994 (FPC 1998). The WDFW has
set an escapement godl for naturd-origin fish of 4,500. The hatchery component is relatively abundant
and routinely exceeds the needs of the supplementation program by a subgtantid margin. Therefore,
because of the unnecessary redtrictions resulting from their listing, NMFS s currently considering
deligting the hatchery component of the UCR stedlhead ESU.

The naturdly-spawning population of UCR steelhead has been augmented for a number of years by
draying hatchery fish. Replacement ratios for naturaly-spawning fish (natura-origin and hatchery
drays) are quite low, on the order of 0.3. Thisvery low return rate suggests that either hatchery strays
are largely supporting the population, or that hatchery strays are not contributing substantialy to
subsequent adult returns and natural-origin fish are returning at or just below the replacement rate, or
some intermediate combination of these factors. Given these uncertainties, efforts are underway to
diversfy broodstocks used for supplementation, minimizing the differences between hatchery and
natura-origin fish aswell as other concerns associated with supplementation. Assuming that the
hatchery broodstock represents the listed ESU, NMFS expects that the early life history surviva
advantage of hatchery smolts will help stocks to rebuild. However, there are al'so substantive concerns
about the long term effect on the fitness of naturd-origin populations resulting from an ongoing, long
term infusion of hatchery-influenced spawners (Busby et al. 1996).

43 MCR Stedhead

The MCR stedhead ESU includes dl progeny of naturaly-spawning stedhead in streams from above
the Wind River, Washington, and the Hood River, Oregon (exclusive), upstream to, and including, the
YakimaRiver (RM 335), Washington. This ESU includes the only populations of winter inland
geelhead in the United States (in the Klickitat River, Washington, and Fifteenmile Creek, Oregon,
(Busby et al. 1996)). The NMFS listed the MCR steelhead ESU as threatened on March 25, 1999
(64 FR 14517).

Life higtory information for Middle Columbia River steelhead indicates that most smolt at two years of
age and spend one to two yearsin sdt water (i.e., 1-ocean and 2-ocean fish, respectively). After
reentry, they may reside in freshwater up to ayear before spawning (Howell et al. 1985). Within the
ESU, the Klickitat River isunusud in that it produces both summer and winter sedhead and the
summer steelhead are dominated by 2-ocean steehead (most other riversin this region produce about
equal numbers of both 1-and 2-ocean steelhead).

Escapement to the Y akima, Umatilla, and Deschutes subbasins have shown overdl upward trends,
athough dl tributary counts in the Deschutes River are downward and the Y akima River is recovering
from extremely low abundances in the early 1980s. The John Day River probably representsthe
largest native, naturd spawning stock in the ESU, and the combined spawner surveys for the John Day
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River have been declining at arate of about 15% per year since 1985. However, estimates based on
dam counts show an overdl increase in steelhead abundance, with ardatively stable naturaly-produced
component. The NMFS, in proposing this ESU for listing as threastened under the ESA, cited low
returns to the Y akima River, estimates of low abundance for Klickitat River and Fifteenmile Creek
winter sedhead, and an overdl decline for naturdly-producing stocks within the ESU.

Hatchery fish are widespread and Stray to spawn naturdly throughout the region. Recent estimates of
the proportion of natural spawners of hatchery origin range from low (Yakima, WalaWalla, and John
Day rivers) to moderate (Umatilla and Deschutes rivers). Mot hatchery productionin thisESU is
derived primarily from within-basin stocks. One recent area of concern isthe increase in the number of
Snake River hatchery (and possibly wild) steelheed that stray and spawn naturaly within the Deschutes
River Basin. Studies have been proposed to evauate, hatchery programs within the Snake River Basin
that have shown high rates of straying into the Deschutes River and to make needed changesto
minimize graying to rivers within the Middle Columbia River sedhead ESU.

The ESU isin the intermontane region and includes some of the driest areas of the Pacific Northwes,
generdly receiving less than 40 cm of rainfdl annudly (Jackson 1993). Vegetation is of the shrub-
steppe province, reflecting the dry climate and harsh temperature extremes. Factors contributing to the
decline of Middle Columbia River steelhead include agricultura practices, especidly grazing and water
diversons/withdrawals. In addition, hydropower development has affected the ESU through loss of
habitat above tributary hydro projects and through mortalities associated with migration through the
Columbia River hydrosystem.

44  SpeciesLeve Biologica Requirements

Species-leved biologicd requirements are best defined as the attributes associated with viable samonid
populations (NMFS 1999 [12/12/99 VSP draft]). Viable sdmonid populations have anegligible risk
of extinction due to threats from demographic variation (random or directiond), loca environmental
variaion, and genetic diversity changes (random or directional) over a 100-year time frame. The
attributes associated with viable sdmonid populations include: adequate abundance, productivity
(population growth rate), population spatid scale, and diversity. These attributes are influenced by
surviva, behavior and experiences throughout the entire life cycle, and are therefore distinguished from
the more specific biologica requirements associated with the action area (described in Section 5) and
the particular action under consultation. Species-leve biologica requirements are influenced by dl
actions affecting the species throughout itslife cycle. 1t isimportant thet the action-area biological
requirements be consdered in the context of these species-level biologica requirementsin order to
evauate the potentia for the species to survive and recover given the comprehensive set of human
activities and environmenta conditions that are affecting it.

Most populations comprising listed species are not viable, by definition. Listed specieswill be
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considered recovered® when, among other things, factors for decline have been ameiorated and when a
sufficient number of populations within the ESU have become viable. For the purpose of ng the
effects of the proposed actions while listed ESUs and their component populations are moving towards
recovery, NMFS has defined the degree to which species-level biological requirements must be met
primarily in terms of abundance (NMFS 1995 [1995 FCRPS Biologica Opinion):

“At the species level, NMFS consders that the biological requirements for surviva, with an
adequate potentia for recovery, are met when thereis ahigh likelihood that the species
population will remain above critica escgpement thresholds over a sufficiently long period of
time. Additiondly, the species must have amoderate to high likelihood thet its population will
achieveitsrecovery leve within an adequate period of time. The particular thresholds,
recovery levels, and time periods must be sdected depending upon the characteristics and
circumstances of each sdlmon species under consultation.”

This definition implicitly addresses the productivity criterion for viable populations because population
growth rate must increase to reach critica threshold or recovery abundance levels from current low
abundance levds, within an adequate time period. For ESUs with multiple populations, the spatid scde
and diversity criteriafor viable populations are addressed primarily by specifying the number of
populations that must meet pecies-level biologica requirements, as defined above. Thisis consdered
on an ESU-by-ESU basis, depending upon the degree to which populations, and their relation to one
other within an ESU, have been ddineated and the degree to which amixture of populations within an
ESU isrequired to maintain long-term evolutionary potentia including surviva in the face of
catastrophic events and other long-term demographic processes (NMFS 1999 [12/12/99 V SP draft]).
Thisinformation is poorly developed for most ESUs at present, therefore, where information to the
contrary is absent, NMFS will assume that al populations within an ESU must meet the species-leve
biologica requirements described above in order to conclude that the entire ESU is meeting those
biologica requirements.

45  Species Status With Respect to Species-Leve Biologica Requirements

The current status of each pecies, as described in Sections 4.1 - 4.3, indicates that the species-level
biologica requirements described in Section 4.4 are currently not being met.  Although a quantitative

s The regulatory terms "survival" and "recovery" are defined for use in the jeopardy/critica habitat analysis as follows:

Survival: The species persistence, as listed or as a recovery unit, beyond the conditions leading to its endangerment, with sufficient resilience
to alow for the potential recovery from endangerment. Said another way, survival is the condition in which a species continues to exist into
the future while retaining the potential for recovery. This condition is characterized by a species with sufficient population, represented by al
necessary age classes, genetic heterogeneity, and number of sexually mature individuals producing viable offspring, which existsin an
environment providing al requirements for completion of the species entire life cycle, including reproduction, sustenance, and shelter.

Recovery: improvement in the status of listed species to the point at which listing is no longer appropriate under the criteria set out in section
4(a)(1) of the Act. [50 CFR '402.02] *

(NMFS and FWS, Section 7 Endangered Species Consultation Handbook -- Procedures for Conducting Section 7 Consultations and
Conferences, March 1998) (hereafter "the Consultation Handbook™).
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andysis of the likelihood that the ESU is meeting the biologica requirements has not yet been
completed (Section 6.1), the current endangered (UCR spring-run chinook salmon and steelhead) and
threatened (MCR steelhead) status, coupled with continuing downward trendsin survival rates and the
dependency of some stocks on atificia production (Busby et al. 1996; Myers et al. 1998; updated
information in Sections 4.1 - 4.3), indicates that improvements in survival rates (assessed over the entire
life cycle) are necessary to meet pecies-leve biologicd requirementsin the future.

5. ENVIRONMENTAL BASELINE
5.1  Description of the Action Area

The action areaincludes dl areas affected directly or indirectly by the Federd action [50 CFR section
402.02). Based on this definition, the action area rdevant to UCR spring-run chinook salmon and
sedhead and to MCR stedlhead is defined as the mainstem Columbia River from the furthest
downstream point to the furthest upstream point a which these species are affected by the FERC-
licensed project under consideration. The furthest downstream extent of the action areais not clearly
understood. However, in years of high river discharge or under otherwise high spill conditions, the
direct effects associated with high concentrations of dissolved gas may extend below the Priest Rapids
Dam, possibly asfar downstream as the McNary Project. Backwater effects from the Wedls Project
reservoir continue upstream to the Chief Joseph Project. Therefore, for the purposes of this biologica
opinion, the action area for UCR spring-run chinook sdmon and steelhead is the mainstem Columbia
River from the McNary Dam at river mile 292 to the Chief Joseph Dam &t river mile 545.

Except in cases where MCR stedlhead overshoot the Y akima River, the action areafor this species
only entails the unimpounded section of the Columbia River between the McNary Dam and the Y akima
River at approximately river mile 335. Adult MCR stedhead that overshoot the Y akima River may be
affected to a greater extent.

5.2  Biologicd Requirements Within the Action Area

Within the action areg, the biologica requirements of UCR spring-run chinook salmon and steelhead
are very amilar to those of other sdmonidsin the Snake River and lower Columbia River migration
corridors. These biologica requirements stem from the essentia features of the migration corridor, as
described in the critical habitat designation for Snake River spring/summer chinook salmon, fal chinook
sdmon, and sockeye samon (58 FR 68543). Therefore, the biological requirements for UCR spring-
run chinook salmon and steelhead include adequate substrate, adequate water qudity (including
quantity, temperature and velocity), adequate cover and shelter, adequate riparian vegetation, adequate
gpace, and adequate conditions for safe passage. The juvenile life stages of Pacific sdmon additionaly
include an adequate food supply.

Although the ection-area biologica requirements of MCR steelhead are cond stent with these dements,
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the action areafor MCR steelhead only entails the unimpounded section of the Columbia River
between the McNary Dam and the Y akima River. Therefore, evauation of the proposed actions will
only require an andysis of the relevant essentid features of critica habitat associated with this section of
the action area, primarily, water quaity for dl life stages of MCR stedlhead and an adequate food
supply for the juvenile life dages. The remaining essentid features of the migration corridor are specific
to the YakimaRiver and other river systems that are not affected by the action consdered in this
Biologicd Opinion.

Defining aleved of *adequacy’ through specific, measurable standards for many of these biologica
requirements is problematic. In many cases, the absolute relationship between the critical eement and
gpecies survivd isnot clearly understood, thus limiting NMFS' ahility to develop specific, measurable
standards. However, some parameters established in the FCRPS (Federa Columbia River Power
System) Biologica Opinion will be utilized in this Biologica Opinion to assist in andlyzing and
developing specific operationd measures. The 135 kcfs minimum flow objective established for the
Columbia River as measured at the Priest Rapids Dam in the 1998 FCRPS Supplementa Biologica
Opinion, and the maximum 120% tota dissolved gas limit are two examples. For the remaining action-
areabiologicd requirements however, the avallable biologicd information is not sufficient to determine
measurable levels of *adequacy’ with reasonable certainty.

The specific surviva levels necessary to ensure that UCR spring-run chinook salmon and steelhead and
MCR gtedlhead continue to exist into the future are dso unknown at thistime. A survivad analyss that
includes the direct effects of passage through al five FERC-licensed dams, the Hanford reach of the
Columbia River, and the four Federd projects on the lower Columbia River is needed to estimate the
direct, indirect, and cumulative effects of the proposed actions. This information should be considered
in the context of species-level biologica requirements, as described in Section 4.5. This additiona
information would alow NMFS to develop specific measurable survival rates at each project that are
asociated with meeting the species-leve biologicd requirements. However, information on mortdity in
components of the life-cycle outside of the action areais incomplete, so the degree to which action area
biological requirements must be achieved islargely a matter of judgement and, by necessity, includesa
degree of uncertainty. NMFSis expected to provide the benefit of the doubt to the species of concern
with respect to such gaps in the information base (H.R. Conf. Rep. No. 697, 96™ Cong., 2" Sess. 12
(1979)).

5.3  Satusof the Species Within the Action Area

The past and present impacts of al Federd, State, or private actions and other human activitiesin the
action areg, the anticipated impacts of al the proposed Federd projects in the action areathat have
dready undergone formal or early Section 7 consultation, and the impacts of State or private actions
that are contemporaneous with the consultation in process are dl included within the environmentd
basdine [50 CFR section 402.02]. The environmenta baseline encompasses the effects of both human
and naturd factors leading to the current status of the species, but does not incorporate impacts specific
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to the proposed actions. Therefore, future impacts resulting from the continued operation of the Wells
Hydroelectric Project and other activities authorized pursuant to the proposed actions are not included
in the environmental basdline. Rather, the environmental basdline describes the current status of the
species, and the factors currently affecting the species environment, within the action area. The resulting
“sngpshot” of the species’ hedlth within the action area provides the relevant context for evauating the
anticipated effects of the proposed actions on the current and future status of the ESU.

Although the action area described in Section 5.1 only encompasses a smdl part of the species range,
up to 100% of the juvenile and adult populations may be affected by a continuation of the human
activities that contributed to the exigting conditions in the migration corridor. Mortality and subletha
effects (eg., changes in migration timing or speed) associated with river impoundments, dam passage,
and other aspects of project operations within the action areain recent years are described in Section
6. These effects have influenced the current tatus of listed species, which as described in Section 4,
does not meet gpecies-level biologica requirements. Maintenance or further degradation of the existing
conditions within the action area would contribute to the current declining trend and thus would continue
to increase the high risk of extinction on which the listings were based. Measures must be taken at the
Wils Hydrodectric Project to avoid ongoing impacts that have contributed to the trend towards
extinction and to aid in establishing improved conditions whereby each specieswill continue to exist into
the future while retaining the potentid for recovery. The successful implementation of these measures a
the Wedls Hydroe ectric Project will be necessary for the proposed action to avoid jeopardizing listed
Species.

54  Factors Affecting Species Environment Within the Action Area

The effects of the remaining four FERC-licensed Mid-Columbia River hydroelectric projects are aso
within the action areg; consultations are occurring contemporaneoudy with this consultation, and the
actions under consultation will affect UCR spring-run chinook sdmon and steelhead and may affect
MCR steelhead. Operations of the Rocky Reach, Rock Idand, Wanapum, and Priest Rapids dams are
currently governed by existing FERC license requirements and settlement agreements. Each of these
license requirements and settlement agreements specify specific actions intended to reduce the effects of
project operations on anadromous salmonids.

In addition to the hatchery consultations discussed in Section 3.2.1.5, a pring flow objective for the
Mid-Columbia River was established in the 1998 FCRPS Supplementa Biologica Opinion (NMFS
1998). The flow objective established for steelhead migrating through the Columbia River above the
McNary Dam is 135 kcfs as measured at the Priest Rapids Dam.

It isunclear at thistime how the cumulative effects of FERC-licensed and FCRPS hydroproject
operations affect long-term fish hedlth and surviva. Therefore, given that this gep in our understanding
condtitutes a critical uncertainty during thisinterim period, NMFS beieves that additiond actions should
take place at each of the FERC-licensed projects in order to maximize the surviva of dl life stages of
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UCR spring-run chinook salmon and steelhead through the action area.

6. EFFECTS OF PROPOSED ACTION

6.1 Andyticd Methods

The IPP has been eva uated based on the five-part approach for applying the ESA jeopardy standard
to Pecific sdmon as developed in the 1995 FCRPS Biological Opinion, and in the 1998 Supplemental
FCRPS Biologica Opinion. The analyssinvolves the following steps:

Define the biological requirements of the listed species (Sections 4.4 and 5.2).

Evduate the relevance of the environmenta basdine to the species current
status (Section 5.4).

Determine the effects of the proposed or continuing action on listed species
(methods described in Section 6.1.1 and applied in Section 6.2).

Determine whether the species can be expected to survive with an adequate
potentia for recovery under the effects of the proposed or continuing action,
the environmentd basdine and any cumulative effects, and considering

measures for survival and recovery specific to other life stages (Section 6.3).

|dentify reasonable and prudent aternatives to a proposed or continuing action
that islikely to jeopardize the continued existence of the listed species. This
gep isrdevant only when the conclusion of the previoudy-described andysisis
that the proposed action will jeopardize listed species. The reasonable and
prudent aternative would have to reduce mortdity associated with the
proposed action to alevd that does not jeopardize the species. An andysisto
determine sufficiency of the reasonable and prudent aternative will be based on
the same considerations described above.

6.1.1 Methodsfor Evauating Effects on Action-AreaBiologicd Requirements

During this step of the analysis, effects of the action are evauated with respect to action-area biological
requirements. The general considerations are discussed here, and a more detailed andysis isincluded

in Section 6.2.

The primary gpproach to evauating effects in the action areais to estimate juvenile and adult surviva
rates associated with the proposed action. Both direct and indirect (delayed) mortality are estimated to
the extent possible. These surviva rates should capture most, but not necessarily dl, of the impacts

-19-



associated with meeting action-area biologica requirements.

Adeguate Substrate and Adequate Food Supply for Juveniles: The impoundment of the Wells
Project reservoir by the Wells Dam has probably changed the characteristics of substrate
above Wells Dam from gravel and cobble to finer sediment sze. However, this changein
subgtrate is unlikely to affect adults or early life stages of the pecies subject to this consultation
because both UCR steelhead and UCR spring-run chinook salmon are tributary spawners. It is
possible that the change in substrate has influenced food production, possibly reducing feeding
success and growth of smolts migrating through the impounded reach. However, evidence for
this effect is gpeculative at present (1SG 1996, Chapter 6). If such an effect occurs, itislikey
to be captured in ether the direct surviva or indirect mortaity rates estimated later in this
section. The presence of Wells Dam may aso decrease gravel recruitment to downstream
reaches. Thislater effect would be most likely to influence the spawning success of Mid-
Columbia River maingtem spawning species.

Adequate Water Quality: The primary characteristics of water qudity affected by operations of
the Wdlls project are total dissolved gas levels and temperature (Section 6.2.5).

Adeguate Cover and Shdlter: Impoundment of the Wells Project reservoir has modified the
physiographic complexity of this reach compared to conditions in afree-flowing river, resulting
in amodification of cover and shelter and a potentid change in predation on juveniles of listed
gpecies. This effect would presumably be observable in estimates of juvenile survivd, which
are the focus of our gpproach to evauating effects (Section 6.2). Additiondly, the PUD has
proposed a program to remove predators from areas where juveniles are most vulnerable to
predation (Section 8.1.9).

Adequate Riparian Vegetation: Impoundment has likely changed the riparian vegetation within
the study reach from pre-impoundment conditions. Regulation of the Wells Hydroelectric
Project reservoir devation may influence the distribution and composition of riparian vegetation
inthe sudy area. Riparian vegetation islikely to influence cover, food production, temperature,
and subgtrate, so the primary effects are addressed with respect to other factors. Additionaly,
effects of changesin riparian vegetation resulting from the proposed action are likely to be
expresd in the survivd rates of juveniles and adults (Section 6.2).

Adequate Space and Conditions For Safe Passage: The configuration of the Wells Dam and
the proposed operation of the Wedls project primarily affect the safe passage of juveniles and
adults through the action area (Section 6.2).

6.1.2 Methodsfor Evauating Effects on Species-Leve Biologicd Requirements

Idedlly, the effects of the proposed action on the species-leve biologica requirements would be
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evauated usng an andyss that combined expected surviva through the action areg, as described in
Section 6.2, with expected surviva through other life stages to determine if there was a high likelihood
of survival and a moderate to high likelihood of recovery. Such an andyssis currently in progress and
is a component of the proposed action, but is not complete at thistime. For this reason, NMFS must
evauate the likelihood that species-level biologica requirements will be met during the course of the
proposed action using qualitative congderations, as in the 1998 and 2000 Supplemental FCRPS
Biologicd Opinions.

The key qudlitative congderations for making a determination in the absence of alife-cycle andyssare:

. Will the interim action provide for “implementation of al reasonable measures for the operation
and configuration of [the Wells Hydrod ectric Project] that will reduce the mortdities of listed
fish” (1995 FCRPS Biologica Opinion, p. 91) and include studies to support the choice of a
long-term action that will meet species-leved biologica requirements? Until the best long-term
action is chosen and implemented, the interim action must aggressvely pursue improvementsin
surviva to ensure that the status of listed species does not deteriorate further while along-term
action isbeing developed. Completion of the studies and andysis during the interim period are
necessary to ensure that the long-term action will meet the species-level biologica
requirements.

. Will along-term action that meets these criteria be proposed within alimited period of time,
including al necessary permits and authorizations for itsimplementation? The interim period
must be finite and this time must be used to ensure that an adequate long-term proposd will be
in place a the end of this period.

In this biologica opinion, because a direct analyss of the proposed action in the context of the life cycle
isnot possible, these criteriawill be the basis for evaluating whether or not the interim action is likely to
meet the species-level biologica requirements.

6.2  Effectsof Project Operations on the Migration and Survival of Listed Samonids - Generd
Congderations

There are five non-Federd hydrod ectric dams on the Mid-Columbia River within the action area. Al
arelicensed by FERC. These five dams include the Wells Hydroel ectric Project located at RM 515.8,
the Rocky Reach Project at RM 473.7, the Rock Idand Project at RM 453.4, the Wanapum Dam at
RM 415.8, and the Priest Rapids Dam located at RM 397.1. The Douglas County PUD owns and
operates the Wells Hydroel ectric Project, the Chelan County PUD owns and operates the Rocky
Reach and Rock Idand Projects, and the Grant County PUD owns and operates the Wanapum and
Priest Rapids dams (collectively the Priest Rapids Project).  UCR spring-run chinook salmon and
steelhead from the Methow and Okanogan rivers must pass through al five of the PUD dams during
their migrations to and from the Pacific Ocean. Entiat River soring-run chinook salmon and steelheed
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must pass through four of the PUD dams and Wenaichee River spring-run chinook salmon and
steelhead must pass through three of the PUD dams during their migrations to and from the ocean.
Although MCR stedhead do not migrate through these projects, they are subject to variationsin flow
and other water qudlity issues that result from their operations.

The IPPs and Fish Passage Plans that FERC submitted to NMFS were prepared by the Douglas,
Chdan, and Grant County PUDs. These documents contain proposed operations and measures
intended to partidly mitigate for the adverse effects associated with the continued operations of the five
Mid-Columbia River hydroeectric projects. The combined effects of al five projects are unknown at
thistime, dthough many of the effects are likely cumulative.

This Biologica Opinion anayzes the pecific actions associated with operation of the Wells
Hydrodectric Project. The hatchery compensation components of the Douglas County |PP are being
addressed in other on-going NMFS consultations and will not be included in this Biologica Opinion.
Likewise, the effects of interim operations on listed species from the Rocky Reach , Rock Idand,
Wanagpum and Priest Rapids dams are being addressed in other ongoing NMFS' consultations and are
the subject of other biologica opinions.

Asdiscussad in more details in the following sections, the presence of these dams results in migration
delay, thereby influencing migration speed and timing for both juvenile and adult sdmon and stedlhead.
Additiondly, asgnificant rate of juvenile injury and mortality occurs during their downstream passage
through dams. Although the direct mortdity of adultsis likely minima during passage a individua
dams, each dam presents the potentia for delays at fishway facilities, increased rates of energy
expenditure in multiple fishways, increased incidence of involuntary falback through the dam, and
increased exposure to high concentrations of dissolved gases. Additiondly, a percentage of adultsfail
to enter project fishways and pass upstream. This could be due to afish'sinability to detect fishway
entrances or due to the lack of distinguishable environmenta cues inducing fish to continue upstream
past the project. Asaresult of theseindirect effects, acomponent of the adult populations may fail to
successfully spawn.

The hydropower syslem may dso positively affect some aspects of the upstream migration. For
example, travel time and energy expenditures of the upstiream migrants are reduced in reservairs relaive
to free flowing rivers. However, the true direction and magnitude of the effects, with repect to the
cumulative effects on adult passage, are unknown.

Asdiscussed in Section 6.1.1, the primary method for evauating the effects of the proposed action on
the biologica requirements of listed speciesin the action arealis through anadlyses of surviva. At the
Widls Hydroe ectric Project, the surviva of UCR spring-run chinook sdlmon and steelhead is most
affected by the effects of:

. Project operations on juvenile sdmonid passage, including passage through turbines,
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bypass systems, and spill
. Project operations on adult salmonid passage

. The project reservoir
. Project operations on water quality
. Predator control program

The level of uncertainty surrounding the available information regarding these effects can not be
oversated. The surviva of juvenile salmonids was firgt assessed 1982 and 1983 (McKenzie et al.
1983, 1984) dthough dam-specific estimates were not calculated. Additiond evaluations were
attempted in 1985 and 1986 by the Fish Passage Center, but the information collected is considered to
be unusable due to significant problems experienced during execution of the study. Eppard et al.
(1999) conducted apilot PIT (Passve Integrated Transponder) tag surviva study in 1998, and
athough certain assumptions were violated for specific release groups, the data is consdered the best
available for the lower four Mid-Columbia River PUD dams. The Douglas County PUD dso
conducted apilot level PIT tag survival evauation in 1998 utilizing hatchery reared juvenile UCR
spring-run chinook salmon (Bickford et al. 1999). The results of this evaluation satisfied the mgority of
the study assumptions and are consdered the best source of juvenile chinook salmon surviva
information for the Wells Hydrod ectric Project. 1n 1999, the Douglas County PUD utilized smilar
methodol ogies to evauate the surviva of hatchery reared steelhead (Bickford et al. 2000). Although
only one year of dataiis available, this test dso satisfied the study assumptions and is consdered the
best source of juvenile steelhead information for the Wells Hydroe ectric Project.

Thereisvery little data available to assess the survival of adult UCR chinook salmon or steelhead.
Radio-telemetry evaluations conducted between 1993 and 1998 contain the bulk of the available
information, athough surviva was not specificaly addressed in any of these sudies (Stuehrenberg et
al. 1995; Alexander et al. 1998; English et al. 1998; Peery et al. 1998; English et al. 1999; Nass
et al. 1999). Radio-tagged adult migrants that were not detected in known spawning areas may be an
indication of prespawning mortality. However, adults spawning in unknown aress, regurgitated tags or
unknown harvest rates could dl bias estimates of prespawning mortaity associated with the
hydrosystem. Excessive delay reported at fishway entrances and falback over dams are the most
pronounced problems adults experience in their upstream migrations that can be assessed using radio-
telemetry techniques. Therefore, past evauations have focused largely on defining these issues. The
lack of adequate adult survivd information significantly increases the level of uncertainty associated with
thisandyss.

The mgority of the information utilized in this Biologica Opinion was developed through radio-
telemetry, hydroacoustic, PIT-tag and baloon-tag methodologies. Each of these methodologies
contains a consderable leve of uncertainty. When utilized in tota, they support the conclusions
reached in thisandyss, dthough additiond evauations should continue to be coordinated with NMFS
and executed by the PUD to update the available information with more precise measurements of
survival.

-23-



6.2.1 Effectsof Project Operations on Juvenile Salmonid Passage - Generd Consderations

Juvenile salmon and stedhead pass the Mid-Columbia PUD dams through various routes including
turbines, bypass systems, and pillways. Some juvenile mortdity is associated with al dam passage
routes dthough the highest levels of mortdity typicaly occur during passage through turbines (Whitney
et al. 1997). Therefore, to increase surviva, an important objective of project operaionsisto route
the highest possible proportion of juveniles past the projects in a manner that avoids passage through
turbines. The proportion of smolts that pass a project through bypasses or over spillwaysisan
important indicator of the effectiveness of fish passage protection measures and is essentid information
for estimating the overal surviva of juvenile sdmon and stedhead passing a project. Project FPE (fish
passage efficiency) varies annudly due to changesin environmenta conditions and powerhouse
operations.

6.2.1.1 Juvenile Samonid Passage Through Turbines - Generd Congderations

Turbine surviva studies for juvenile passage published through 1990 at the Snake and lower Columbia
River dams have been reviewed by Iwamoto and Williams (1993). The Independent Scientific Group
(1SG 1996) and Whitney et al. (1997) reviewed studies published through 1995, including severa from
the Mid-Columbia River projects. Turbine mortality has been estimated primarily for juvenile sdmon,
athough at least two studies have estimated stedlhead mortality (Weitkamp et al. 1986; Olson and
Kaczynski 1980). Estimates of turbine mortdity vary greatly among studies, ranging from 2.3% to
19%. Whitney et al. (1997) pointed out that in studies where marked fish were immediately recovered
inthetalrace, mortdity estimates were less than seven percent (average 5.5%). In studies with longer
times between turbine passage and recovery, mortdity levels averaged 10.9% (Whitney et al. 1997).
Whitney et al. (1997) dso suggested that the lower surviva estimates likely included some leve of
mortality not directly associated with turbine passage such as predation on disoriented smolts.

In recent years, evaluations of turbine mortality were conducted under turbine operations presumed to
provide the best conditions for fish (i.e,, turbine operations within 1% of pesk efficiency). The NMFS
studies of turbine surviva in the Snake River produced estimates of 92.7%, 92.0%, and 86.5% at
Lower Granite, Little Goose, and Lower Monumental Dams in 1995, 1993, and 1994, respectively.
Steelhead surviva from turbine passage at Little Goose Dam in 1997 was 93.4% (Muir et d. in review
- N. Am. J. Fish. Manage.). Totd turbine passage surviva estimates at the Wells Project that include
both the direct and indirect components of mortdity are likely to be smilar to the average of these
estimates (91.2%) due to the operations proposed in the PP to maximize fish passage survival.

6.2.1.2 Juvenile Samonid Passage Through Bypass Systems - Generd Condderations

Edtimates of the direct surviva rate of juvenile sdmon and steelhead through bypass systems includes
mortality rates associated with turbine intake screens, gatewdls, orifices, bypass flumes, dewatering
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screens, sampling fadilities (including holding tanks), and bypass outfdl conduits. Estimates of direct
bypass mortdity found at sampling facilities for the bypass systems at the Federa hydroelectric projects
on the Snake and lower Columbia rivers suggest that the direct mortality of both wild yearling steelhead
and chinook saimon is generally less than one percent (Martinson et al. 1997; Spurgeon et al. 1997;
summarized in NMFS FCRPS Supplemental Biologica Opinion 1998) athough some leve of siressor
injury may result in mortdity later in thelife cycle. Bypass survivd may dso be indirectly affected by
predation a poorly located outfall Sites or by delayed mortdity associated with injury caused by the
bypass system. Bypass system outfdls that concentrate juvenile sdmon and steelhead into a
comparatively smadl volume of water may cause high levels of predation reated mortdity.

The juvenile bypass system at the Wells Hydrodlectric Project is unique in that the hydro-combine
design incorporates spillway gates between each of the turbine units. These spillway gates have been
modified over the last severd years to maximize both fish passage efficiency and effectiveness. Asa
result, fish are bypassed over the project in considerably more flow than istypicaly associated with
standard bypass systems. In addition, the Wells Hydrod ectric Project bypass system does not have the
guidance screens, dewatering structures, or monitoring facilities that have traditionaly increased injury
to sdmonid outmigrants.

6.2.1.3 Juvenile SAmonid Passage Through Spill - Generd Consideraions

Whitney et al. (1997) reviewed 13 estimates of spill mortality (three for steelhead and 10 for sdlmon)
published through 1995 and concluded that zero to two percent mortdity is the most likely range for
standard spill bays. However, they dso pointed out that local conditions such as back eddies, or other
Stuations that may favor the presence of predators, may lead to higher spillway passage mortdity. In
generd however, reative to other means of passage currently available, spillways are the most benign
routes for juveniles to pass the Mid-Columbia River projects (Chapman et al. 1994a; Chapman et al.
1994b). Unfortunately, increasing spill may result in higher levels of TDG and thus a greater incidence
of gas bubble trauma (GBT) in UCR spring-run chinook sdlmon and stedhead. Asaresult, the surviva
of both the juvenile and adult life Sages may be reduced. This emphasizes the importance of the
physical and biological TDG monitoring programs at the PUD and Federd dams.

6.2.2 Specific Effects of the Wdls Hydrod ectric Project Operations on Juvenile Samonid Passage
and Surviva

The following information anayzes the pecific effects that operation of the Wells Hydroe ectric Project
have on listed juvenile sdmon and steelhead. The NMFS reviewed the analyses contained in the
biological assessment provided by the PUD and considered additiona data where appropriate. Based
on the information provided, the total project surviva of juvenile UCR spring-run chinook salmon
ranges from 89.6% to 103.3% (weighted average = 99.7%) and ranges from 85.9% to 111%
(weighted average = 94.3%) for steelhead.
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6.2.2.1 Juvenile SAmonid Passage Through the Turbine Units a the Wells Hydroglectric
Project

Approximately 8% of the stedlhead and pring-run chinook salmon outmigrants pass through the
turbines at the Wells Dam (Skalski, 1993). However, estimates of turbine passage surviva have not
been updated following improvements made to the turbine units in the late 1980s. The biologica
assessment noted specific features that may improve project surviva, such aslow levels of cavitation,
relaively low head, and downstream conditions specific to the Wells Hydroe ectric Project that may
reduce tailrace mortdity, however, there is little informeation avallable a the Wells Hydrod ectric Project
to support these assumptions. Recent surviva evauations indicate thet total project survivad is quite
high, but route specific information was not obtained. 1n addition, predation continues to occur even
with the extensive control measures implemented at the project. Therefore, the 91.2% average surviva
leve representing both the direct and indirect effects of project operations on surviva (based on turbine
operations at maximum efficiency) is conddered the best current indication of the smalt survivd rate for
powerhouse passage a the Wells Hydrodectric Project.

6.2.2.2 Juvenile SAmonid Passage Through the Bypass System at the Wells Hydrod ectric
Project

Hydroacoustic studies conducted from 1991 through 1993 at the Wells Hydrod ectric Project
esimated that 92% of the spring outmigrants, which include both juvenile chinook sdmon and
steelhead, were guided through the juvenile bypass system (Skalski 1993). These estimates were
supported by smilar information collected during concurrent fyke net evauations (Bickford 1997). To
assess the direct effects of the bypass system on injury and surviva, the PUD conducted ajuvenile
chinook salmon balloon-tag study in 1993 (RMC Environmenta 1993). Injury rates and mortaity of
bypassed fish were not statistically different from the control groups.

The indirect effects of passage through the bypass system have not been evauated a the Wells
Hydrodectric Project. Although project surviva evauations have been conducted (Section 6.2.4),
there isno way of determining what component of the surviva estimate isrelated to the indirect effects
of passage through the bypass sysem. However, severd of the factors associated with indirect
mortality at other projects appear to be largely mitigated at the Wells Hydroe ectric Project. For
example, juvenile outmigrants are not concentrated in reduced outflow where they may be susceptible
to higher predation rates, and TDG isminimized. Asaresult, the biologica assessment provided by
FERC suggests that indirect mortdity is 0%. However, in the aosence of specific studies evauating
indirect mortality at this project, and given the known presence of predatorsin the tailrace, NMFS
makes the conservative assumption that total direct and indirect mortdity is Smilar to the 2% mortdity
rate estimated at the outfalls of the Lower Snake River project bypass systems (NMFS 1998 FCRPS
Supplementd Biologicad Opinion).

In order to determine current run timing information, the Douglas County PUD has dso proposed to
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continue fyke net sampling. Information from this effort will be used to establish accurate initiation and
termination dates for operation of the bypass syslem. The dates proposed for fyke netting are outside
of the known stedhead outmigration period and, therefore, are only expected to minimally effect this
fish. In addition, only one turbine unit will be monitored with asingle row of nets, greatly limiting the
effects on yearling chinook salmon. Based on samples collected in 1998 and 1999, no more than 10
yearling steelhead and 75 yearling chinook salmon are expected to be killed during this process. This
number of fish is Sgnificantly less than 1% of the populations.

6.2.2.3 Juvenile SAmonid Passage Through the Spillway at the Wells Hydrod ectric Project

Unlike typicd Columbia and Snake River hydrodectric projects, the Wells Hydroe ectric Project
incorporates the powerhouse and the spillway into asingle structure. The Douglas County PUD has
modified the intermittent spillbays to further incorporate a highly effective surface bypass system.
Therefore, the unmodified spillbays are typicaly not utilized for juvenile fish passage. As noted in
Section 6.2.2.2, the surface bypass system is effective a guiding gpproximately 92% of the juvenile
UCR spring-run chinook salmon and steelhead through the project (also note Skalski 1993 and Skal ski
et al. 1996).

6.2.3 Effects of Project Operation on Adult Salmonid Passage - Generd Condderations

Three specific components of the adult migrations through the Mid-Columbia River corridor may affect
listed species. delay at project fishways, passage success at project structures, and injuries and
mortdities resulting from upstream and downstream passage through project facilities. Each of these
components has the potentid to increase prespawning mortality. For fish that do reach spawning aress,
indirect effects associated with passage through multiple dams may reduce fecundity and reproductive
success. Unfortunately, the relationship between each of these passage measures and reproductive
success is not clearly understood.

Adult spring-run chinook salmon and steelhead pass upstream through the five Mid-Columbia River
PUD dams via fishways that were ingtaled during the origina congtruction of the projects. The
fishwaystypicaly consst of an entrance gdlery and ladder, a diffuser system that provides additiona
water at the ladder entrances (to attract fish from the tailrace), and aflow control section at the ladder
exit that maintains ladder flow over varying forebay devations. Observation areas have been
established in each ladder to monitor upstream progress and the Wells and Priest Rapids dams have
ladder traps for broodstock collection and monitoring. Migrational delays are most likely to occur at
fish ladder entrances, in the collection gdleries, and during operation of thetrgps. Injury related to fish
passage fadilitiesis usudly minimd, however system fallures (especidly at diffuser gratingsin the
entrance pools) can result in Sgnificant injury and mortdity.

Adult passage information (e.g., time spent immediately downstream of the dam, success a passing into
the collection channd and fishway entrances, time taken to traverse the ladder, etc.) istypicaly

-27-



evauated utilizing radio-tdlemetry techniques. Therefore, project passage information is an assessment
of how well radio-tagged fish pass from the tailrace of a specific dam into and through the fishladders.
The underlying assumption is that the behavior of radio-tagged fish is generdly smilar to untagged fish.
Laboratory assessments of tagged and untagged fish and severa years of field evauations support this
assumption, dthough little information is avallable regarding tagging effects on reproductive success.
There has not been a direct relationship established between project passage times and reproductive
success, dthough reducing passage times to the greatest extent possible should reduce energy
expenditures and improve the likdihood that adult fish will survive to spawn. Although specific criteria
are not available, obvious ddlaysin passage may indicate a need for operationa or structura
modifications.

Adult radio-tagged fish are monitored with aeria and underwater antennas as they move through the
tallrace and into and through the fishladders. Additiona information can be collected by manudly
tracking radio-tagged fish from aboat or plane. Project passage times are only developed for radio-
tagged fish that successfully bypass the dam. Although fish that do not pass the dam are of equd or
greater concern, it is extremely difficult to determine a causative factor for this behavior. Falling to
bypass a dam may result from poorly designed passage facilities, inadequate attraction water or
complicated flow patterns exacerbated by project operations. Fish that fail to bypass the dam may also
be destined for a downstream spawning location or may have been injured prior to reaching the dam
(esaresult of naturd or other effects). Tagging effects or regurgitated tags can dso be manifested in
the data set and effect these conclusions, none of which are related to operation of the facilities. Asa
result, the detection rate of radio-tagged fish can not be used to isolate specific cause and effect
relationships between passage and reproductive success. The information can be used however, to
generdly assess the success of adult salmonids migrating upstream through the Columbia River corridor
and to develop an index that can be used to assess annual improvements in passage conditions.

Stuehrenberg et al. (1995) conducted the only Mid-Columbia River evauation that attempted to
determine the eventud fate of al radio-tagged chinook salmon first detected downstream of the Priest
Rapids Dam. In this study, Stuehrenberg et al. (1995) estimated that the minimum surviva rate of
spring-run chinook salmon from the Priest Rapids Dam to the spawning grounds (or hatchery) was
77.8%. If dl of the spring-run chinook salmon with unknown fates below the Priest Rapids Dam (N =
38) were fish from the Ringold Facility, the surviva estimate would increase to 88.9%. In lieu of
additiona information specific to varying flow years or to steelheed, this assessment will be used asan
edimate of total system effectsin the interim period. As discussed above, it is not possible to
differentiate naturd effects from system rdated effects at thistime.

Additiond survivd information is currently being compiled in the QAR and will supplement this
information when available. In addition, each of the PUDs is participating in system wide radio-
telemetry evauations for UCR stedhead that will aso provide information. The surviva of downstream
migrating adult edheed, or kelts, isunknown. In addition, it is unknown at thistime if sedlhead kelts
represent a Sgnificant component of the population or are surviving to spawn. Hydrosystem effects on
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the reproductive success of UCR spring-run chinook salmon and steelhead are dso unknown.
6.2.3.1 Effect of the Wdls Hydroe ectric Project Operations on Adult Salmonid Passage

The median project passage time for adult spring-run chinook salmon that successfully bypassed the
Wéls Hydrodectric Project was 28.5 hours during a 1993 evauation (Stuehrenberg et al. 1995). For
comparison, summer and fall chinook radio-tagged during this same evauation passed the project in
46.9 hours and 45.6 hours respectively. Similar project passage rates have been observed at other
Mid-Columbia, Lower Columbia and Snake river dams for adult spring-run chinook salmon.
Stuehrenberg et al. (1995) dso noted that fish successfully bypassing the project moved directly into
the collection channd from the tailrace with minimal delay. The mgority of the passage delay identified
in this study was associated with the collection channel itself. Of the 28.5 hour median project passage
time, over 90%, or 26.8 hours was spent attempting to negotiate the collection channd. Radio-
telemetry evauations conducted with other speciesin 1997 and 1998 demonstrated smilar delay in the
collection channdl.

The 1993 telemetry evauation also estimated a 3.6% fdlback rate a the Wells Hydroel ectric Project
for spring-run chinook salmon (two of 56 radio-tagged spring-run chinook). Both of these fish were
later detected in the Entiat River, indicating that, in passing the Wells Dam, the fish likely overshot their
nata tributary. The only other data available for UCR spring-run chinook salmon at the Wells
Hydrodectric Project is some limited falback information in Alexander et al. (1998). Although spring-
run chinook salmon were not specificaly monitored in this evauation, some incidenta information
specific to goring-run chinook salmon radio-tagged at the Bonneville Dam was included in the study.
Of the seven fish detected, two spring-run chinook salmon (29%) fell back over the dam and did not
reascend.

Alexander et al. (1998) aso provided information on steelhead. Of the 20 radio-tagged steelhead that
were detected a the Wells Hydroel ectric Project, 16 (80%) successfully passed and remained above
the dam during the study period. Of the four fish last located below the dam, two (10%) were last
detected at the Wells Hatchery and two (10%) were last located in the tailrace. For the fish that
successfully negotiated the dam, the median project passage time was 9.6 hours. Once upstream of the
dam, the median migration rate to the Methow River was 25.4 km/d but only 7.2 km/d to the
Okanogan River. Only one falback occurred during the study period and that fish never reascended
the dam.

Because there is a summer chinook hatchery downstream of the Wells Hydroelectric Project and fall
chinook are known to spawn in this area, sockeye is probably the only other radio-tagged species
evauated at the Wells Hydroel ectric Project that could reasonably be used to assess potential fallback
effects related to project operations. 1n 1997, 3.5% of the radio-tagged sockeye fell back over the
dam (English et al. 1998).
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During the 1993 eva uation, approximately 12% (n = 8) of the radio-tagged spring-run chinook salmon
detected in the Wells Hydroel ectric Project tailrace were not detected upstream of the project or at any
of the monitoring locations downstream of the dam (Stuehrenberg et al. 1995). Alexander et al.
(1998) dso noted that 20% (n=4) of the steelhead and 29% (n=2) of the spring-run chinook salmon
falled to negotiate the dam in 1997. It is unclear whether these fish dropped back downstream to the
Entiat River, the Wenatchee River, or in the case of steelhead, to the Wdlls Fish Hatchery. These
results may indicate, however, aneed for structurd or operational modifications to the fecilities. More
refined analysis of this Situation should occur during upcoming telemetry studies proposed e the Wells
Hydroelectric Project.

The Douglas County PUD provided additiond radio-tedlemetry information from severd river sysemsin
British Columbia, Canada. Radio-telemetry studies conducted on the Nass River in 1992 and 1993
(Koski et al. 1993, Koski et al. 1996) documented spring-run chinook salmon surviva between 81%
and 90%. In 1993, under different flow conditions, surviva was 70% (Koski et al. 1994, Koski et al.
1996). Spring-run chinook salmon surviva on the Kitsumkaum River in 1995 was estimated at 92%
(Alexander and English 1996). Survivd rates for summer run steelhead on the Skeena River ranged
between 31% and 83% (Koski et al. 1995). Based on thisinformation, they conclude that the 11.1%
to 22.2% mortdity estimated by Stuehrenberg et al. (1995) for the Mid-Columbia River in 1993 fdls
within the range of expected naturd mortdity. Smilar pre-dam information is unavailable for the Mid-
Columbia River dthough one estimate of spring/summer chinook surviva developed for the period
1962 through 1968 on the lower Snake River averaged 55% with only one dam in place (estimated by
relating ladder counts at 1ce Harbor Dam with redd counts in Snake River tributaries)(Bjornn et al.
1998c, excerpted from the NMFS White Paper on juvenile and adult sdmon passage).

Each of these techniques for determining surviva incorporates severd estimates and assumptions that dl
lead to sgnificant uncertainty in the information base. For example, the survival estimates developed for
the Snake River in the 1960s utilized the redd counts of adult spring/summer chinook that had been
affected to some degree by the hydrosystem. Fish entering the Snake River system in 1962 had ill
traversed five hydrodectric facilities, each with some effect on both the juvenile and adult life stages of
this species. Although Snake River fish are arguably more smilar to UCR spring-run chinook salmon
and stedhead than are species adapted to coadtd river systemsin British Columbia, a direct
comparison of the survivd rates between any of these speciesis problematic. Due to the limited
amount of radio-telemetry information available for the Mid-Columbia River system, the pitfals
associated with utilizing radio-telemetry data to assess Site specific surviva, and the environmenta and
gpecies differences of the natural and impounded river systems evauated, it is not possble to
differentiate between natural and hydrosystem caused mortality at thistime.

The PUD hasincluded aplan in their IPP to address many of the likely ladder system impacts on adult
migrants a the Wells Hydrodectric Project. They will aso continue to evaluate structural and
operational modifications to improve flowsin the fishway junction poals, to increase adult access
efficiency to the ladder systems and to prevent falback to the extent practicable. The PUD will dso
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execute various actions that should further ensure that levels of direct and indirect mortdity related to
unforeseen problems are eiminated to the extent practicable. I1n addition to these actions, as
appropriate technology is developed, adult surviva will be estimated for varying flow conditions and
year classes to assess both the exigting conditions and improvements intended to increase project
surviva over the status quo.

6.2.4 Effectsof Reservoirs on Sdmonid Migration and Surviva - Generd Considerations

The physica effects of water regulation and impoundment are well known (e.g., NRC 1995, NMFS
1995a; 1SG 1996) and can be related to the biologicd requirements of UCR steelhead and spring-run
chinook sdmon and MCR steelhead in the migration corridor. Water regulation at Federd projects
modifies theriver’ s naturd hydrograph and has an impact on the ocean areainfluenced by the Columbia
River plume. Water regulation reduces flows that would naturally occur in the spring and this, in turn,
reduces water velocity. Water velocity is further reduced by impoundments on the mainstem river
sections, increasing volume and cross sectiond area and creeting reservoirs from formerly free-flowing
river sections.

Water regulation and impoundments aso change water quality factors such as temperature (increased
due to mass heat storage) and turbidity (decreased), as well as sddmonid prey production (which
changes from riverine aguatic insects to lacugtrine planktonic organisms). Channel complexity isaso
reduced in reservoirs, which affects the complexity of fluid dynamics and substrate type (1SG 1996).
Load following power operations may impact juvenile outmigrants by reducing the available food
sources and by stranding and entrapping newly emergent fry.

6.2.4.1 Effects of the Wells Hydrod ectric Project Reservoir on Samonid Migration and
Survivd

In 1998, the PUD began assessing the relative surviva of PIT-tagged run-of-river* and hatchery reared
chinook salmon through the Wells Hydroe ectric Project reservoir and dam (Bickford et al. 1999).
Although route specific passage information was not obtained, results of this study indicated a
compardively high survivd rate of the hatchery reared spring-run chinook salmon through the pool and
dam relative to areference group released in the tailrace. Surviva rates through the Wells
Hydroelectric Project reservoir and dam for PIT-tagged run-of-river and hatchery reared chinook
salmon ranged from 73% to 103.3% in 1998 (Bickford et al. 1999). The weighted mean surviva rate
of hatchery reared yearling chinook salmon averaged 99.7% (SE 0.015) during 1998.

Bickford et al. (1999) did not release run-of-river fish in the tailrace of the Wells Hydrodectric

*The run-of-river chinook salmon tagged in 1998 were al hatchery origin fish, either from the Winthrop
hatchery or from the Methow acclimation and release station. These fish were screw trapped in the Methow River
near its confluence with the Columbia River.
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Project, therefore, surviva information for run-of-river fish could only be devel oped for the entire reach
beginning at Pateros and ending at the Rocky Reach Dam (the next dam downstream). Surviva
estimates of the run-of-river fish over this reach was 70.4% as compared to the 95.7% estimated for
the hatchery-reared spring-run chinook salmon. Differencesin average fish size, hedth and
smoltification were likely responsible for the discrepancies. Differencesin fish Sze and ATPase levels
aone were likdly less important than the incidence of BKD (Bacterid Kidney Disease) in run-of-river
chinook.

Using smilar methods in 1999, Bickford et al. (2000) determined that the survivd of yearling hatchery
steelhead smolts through the Wells Hydrod ectric Project reservoir and dam ranged from 85.9% to
111%. The weighted average surviva was 94.3% (SE = 0.016) during 1999.

Adult spring/summer chinook salmon migration rates through the free flowing river sections above
Lower Granite Dam range from 10 to 30 km/day and steelhead migration rates are generally lessthan
11 km/day (Bjornn 1998c, NMFS 2000). Adult passage through the Wells Project reservoir to the
Okanogan River was estimated at 7.2 km/d for steelhead (Alexander et al. 1998). Thisis below the
minimum expected passage rate estimated for naturd river systems (Okanogan River chinook are
consdered part of the summer/fal ocean type population and are not listed). Trave times through the
Wils Project reservair to the Methow River, however, have been estimated at 12 km/day for spring-
run chinook salmon (Stuehrenberg et al. 1995) and 25 km/day for steelhead (Alexander et al. 1998).
Passage times to the Methow River are more reflective of estimated naturd river conditions.

Based on the information from these sudies, there may be some adverse effects of reservoir passage on
the migration rate of adult steelhead destined for the Okanogan River. However, the available
information does not lend itself to determining where these effects are occurring, or what may be
respongble. Alexander et al. (1998) did note that atherma barrier in the Okanogan River likely
precluded adults from entering this sysem in 1998. This may result in dday in the maingem Columbia
River and would not be related to operations of the Wells Hydroglectric Project. However, it is

unclear from the information if adults may be affected from other pool related or hydrosystem
anomdies. Additiond information will be collected to further resolve these reservoir passage issues and
to determine if they effect prespawning surviva.

6.2.5 Effectsof Project Operations on Water Quality - Generd Consderations

At the Mid-Columbia River projects, spillways are currently the most benign routes for juvenile
sdmonids to pass the dams (Chapman et al. 1994a; Chapman et al. 1994b). Unfortunately, spill may
result in TDG which may increase the incidence of gas bubble disease (GBD) in juvenile and adult
sdmonids. GBD can cause dress, injury and mortdity in juvenile and adult sdmon and stedhead. For
these reasons, the Mid-Columbia River PUDs will limit voluntary spillway discharge levels during the
fish passage season to ensure that TDG does not exceed 120% of saturation in project tailraces or
115% of saturation in project forebays for more than 12 hours over a 24 hour period. Dueto these
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operationa congraints, mortaity related to GBD will be limited under normal operating conditions.
6.2.5.1 Effects of the Wells Hydrod ectric Project Operations on Water Quality

Dueto the efficiency of the surface bypass system at the Wells Hydroe ectric Project, large volumes of
soill aretypicaly not required to maximize juvenile sdmon passage through non turbine routes.
Therefore, under norma operating conditions, the Wells Hydroelectric Project does not produce
sgnificant increasesin TDG (<2%) above those measured in the project forebay. Survivd, therefore, is
not expected to be affected as aresult of TDG generated by the Wells Hydrod ectric Project spillway
under norma operaing conditions. Elevated levels of TDG may result from involuntary spill during high
river discharges, however, increasing the incidence of mortdity related to GBD. It isunknown if these
TDG effects carry downstream as far as the Hanford reach where they may effect lised MCR
steelhead.

6.2.6 Effectsof the Predator Control Programs on Salmonid Migration and Survival - Generd
Congdderations

In order to reduce the predation rates on juvenile migrants, the PUD has proposed to continue
implementing Northern Pikeminnow (Ptychochel us oregonensis) remova and avian predator control
measures. Avian control measures consst largdly of land based activities that include gull wiresindalled
across project tailraces and pyrotechnics to discourage predation. These activities do not affect listed
gpecies and therefore do not require specia permitting. Remova of pikeminnows, however, may result
in atake of listed species depending on the harvest methods used (e.g., hook and line, gill netting,
eectrofishing).

6.2.6.1 Effects of the Wdlls Hydrod ectric Project Predator Control Measures on Samonid
Migration and Surviva

The PUD removed over 7,000 adult Northern pikeminnow from the tailrace and reservoir of the Wells
Hydrodlectric Project in 1998 and over 10,382 in 1999. No steelhead or spring-run chinook salmon
were taken or harassed as aresult of these predator removal efforts (Jerald 1999). Similar Northern
Pikeminnow removal efforts conducted from 1997 through 1999 at the lower Mid-Columbia River
projects also recorded very little effect on listed species (West 1997, 1999; Stevens 1998, 1999).
West (1997) reported two adult steelhead caught at the Rocky Reach Dam and released unharmed in
1997 and one adult steelhead caught and released unharmed at the Rock 1dand Dam in 1998 (West
1999).

6.2.7 Summary of the Effects of the Proposed Operations on Juvenile and Adult Sdmonid Migrations
at the Wells Hydroelectric Project

The available information indicates that gpproximately 92% of the juvenile outmigrants bypassing the
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Whls Hydrodlectric Project utilize the surface bypass sysem. The remaining 8% bypass through the
turbine units (Section 6.2.2.). Average surviva rates of 98% and 91.2% have been determined for the
bypass system and turbine units respectively. Therefore, the tota dam passage survival for UCR
spring-run chinook salmon and steelhead is 97.5% [(Bypass passage rate X bypass surviva) +
(Powerhouse passage rate X powerhouse surviva)].

Average surviva rates through the Wells Hydroe ectric Project reservoir and dam for yearling chinook
salmon ranged from 73% to 103.3% in 1998 (Bickford et al. 1999) (Section 6.2.4) for hatchery and
run-of-river chinook sdmon. The weighted mean surviva rate for hatchery chinook salmon was
99.7%. By factoring out the 97.5% dam passage surviva estimate caculated above, the resulting
reservoir surviva rate averages 97.2%. The survivd rate for run-of-river chinook salmon may be
below thisleve asindicated by Bickford et al. (1999).

Asareault of amilar calculaions using the data available for hatchery reared juvenile stedhead
(Bickford et al. in draft), the resulting pool and dam passage surviva rate ranges from 89.5% to 111%
with aweighted average surviva of 94.3%.

Based on the information presented in this andysis, the surviva of juvenile UCR spring-run chinook
samon and steelhead is likely to be high given the proposed actions. It should be noted however, that
only one survival evauation has been conducted for each species and dthough the total sample sze was
relatively largein 1999, only five replicate treetment groups were released in this pilot level study of
chinook saimon. Until these estimates are repested over varying totd river flow conditions and project
operaions, for each species, uncertainty about the actud surviva estimates will remain.

At thistime, thereis no information specific to the surviva of adult UCR spring-run chinook salmon and
steelhead available for the Wells Hydrod ectric Project. Based on the small amount of information that
isavallable, the average survivad of adult UCR spring-run chinook saimon and steelhead is etimated at
between 77.8% and 88.9% for the entire action area (from below the Priest Rapids Dam to the known
gpawning aress). The percentage of the associated mortality attributable to the Wells Hydrod ectric
Project is unknown.

It is currently not possible to determine whether impacts to adult UCR spring-run chinook salmon and
stedhead are within the range of naturd mortality, or whether passage is affected by the proposed
operation of the Wells Hydroelectric Project. The species characterigtics that define UCR steelhead
and spring-run chinook salmon make comparisons with other river systems problematic and unreliable.
In addition, the effects of dam passage on spawning success are unknown. The available radio-
telemetry information indicates a comparatively lengthy delay in the junction pool area of the fishladders.
In addition, there is some indication that Okanogan River-bound UCR stedlhead may be experiencing
some delay in Lake Pateros which may be duein part to atherma barrier on the Okanogan River.
Reach surviva estimates for UCR spring-run chinook salmon are only based on one year of
information. Results of the 1999 steelhead passage study are not yet available.
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6.3 Effects on Species-Leve Biologicd Requirements

Idedlly, NMFS should be able to determine the degree to which surviva of listed speciesis expected to
improve during the interim period in order to improve the likelihood of meeting species-leve biologica
requirements. However, as Sated in Section 6.1, andytical tools are not currently available for
quantitetively evauating the effects of the proposed actions on species-level biologica requirements.
Instead, quditative factors are consdered in thisbiologica opinion. Specificdly, the quditative
congderation is whether or not the interim action includes al reasonable measures for the operation and
configuration of the Wells Hydrod ectric Project that will reduce the mortdities of listed fish during the
interim period. The specific proposed measures and their effect on surviva in the action area are
described in Section 6.2. Based on that review, NMFS is unaware of additiond actions that can be
implemented within the interim period to improve the surviva of juvenile or adult UCR spring-run
chinook salmon and steelhead or MCR stedlhead at the Wells Hydrodl ectric Project.

As asecond quditative factor, NMFS considers whether or not along-term plan will be devel oped
during the interim period, if it will be accompanied by an andyssindicating thet species-level biologica
requirements will be met as aresult of the long-term action, and if al necessary permits and
authorizations will be completed so that the long-term action can be implemented at the end of the
interim period. As described in Section 3.2.2, Douglas PUD has aready developed along-term
habitat conservation plan (HCP). Douglas PUD is paticipating in and funding (dong with other PUDS,
the Bonneville Power Adminigtration, Corps of Engineers, and Bureau of Reclamétion) a
comprehensive analys's of the proposed long-term action on the biological requirements of UCR
steehead and UCR spring-run chinook salmon. Thisandysisisin review. NMFS is independently
evauating biologicd requirements of MCR stedhead and a preliminary, less comprehensive, andyses
for this species should be completed at about the sametime. This schedule suggests that, if the analyses
indicate that modifications to the HCP are necessary to meet species-leve biological requirements,
adequate time will be available for making changes to the long-term plan. Concurrently, the NEPA
review of the proposed HCP is occurring and is scheduled for completion by June 2001. ESA Section
10 (a)(2)(b) review of the proposed HCP is also scheduled to be complete by June 2001. Therefore,
the proposed action islikely to result in completion of along-term plan, analysis of that plan, and dl
permits and authorizations necessary to implement that plan prior to the end of the interim period (April
1, 2002).

1. CUMULATIVE EFFECTS

Cumulative Effects are defined in 50 CFR 402.02 as those effects of future State, tribal, local or
private actions, not involving federal activities, that are reasonably certain to occur in the
action area considered in this Biological Opinion. Future federa actions, including the ongoing
operation of hatcheries, fisheries, and land management activities are not considered in this section
because they require separate consultations pursuant to Section 7 of the Act. We are unaware of any
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additiona actionsthat are likely to occur within the action area.
8. CRITICAL HABITAT

The NMFS designated critica habitat for UCR chinook salmon and steelhead on March 17, 2000 (50
CFR Part 226). Asdescribed in previous sections of this Biologica Opinion, operations of the Wells
Hydroedectric Project may affect essentid features of the migration corridor of lissed UCR spring-run
chinook salmon and steelhead and MCR steelhead by reducing water velocity due to water storage; by
modifying passage conditions due to placement of dams, routing of a portion of fish through turbines,
and creating optimum habitat for predators, and by increasing water temperatures. The andyses
contained in the previous sections relate these changes in critical habitat to changes in the mortdities of
listed UCR spring-run chinook salmon and steelhead and to MCR steelhead.

The andysis of whether the proposed action appreciably reduces the likelihood of both the surviva and
recovery of listed species encompasses the closaly related determination of whether that operation
appreciably diminishesthe vaue of critical habitat for both the survival and recovery of listed pecies.

In other words, evauation of the relationship between the proposed action and the expected mortdities
of listed species and the determinations of adverse modifications of critical habitat and jeopardy are
combined into one andysis.

9. CONCLUSIONS

This section presents NMFS' opinion regarding whether the aggregate effects of the factors andyzed
under the environmenta baseline (Section 5), effects of the proposed action (Section 6), and the
cumulative effects (Section 7) in the action area, when viewed againgt the current range-wide status of
the species, are likely to jeopardize the continued existence of UCR spring-run chinook salmon, UCR
seelhead, and MCR stedlhead, or result in destruction or adverse modification of critical habitat.

9.1  Conclusonsfor UCR Spring-Run Chinook Salmon

After reviewing the current status of UCR spring-run chinook salmon, the environmenta basdline for the
action areq, the effects of the proposed action and the cumulative effects, itisNMFS' biologica
opinion that the proposed operation of the FERC-licensed Wells Hydroelectric Project is not likely to
jeopardize the continued existence of this species and that there is adequate potentia for recovery
through April 1, 2002. Although there may be impacts to UCR spring-run chinook salmon, there are
severd criticad uncertainties in the information base that currently preclude development of specific
survival standards, migration timing standards, and escapement gods. The Douglas County PUD is
proposing research efforts to resolve these uncertainties, and is proposing actions to reduce operationa
impects to the extent possible in this interim period.

This conclusion is based on an assessment of the known impacts that may result from operation of
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hydrodectric facilities and a determination of whether additiona actions should occur to improve
surviva during this interim period. Based on the available information, the welghted average survivd
rates resulting from the proposed action are 99.7% for juvenile UCR spring-run chinook salmon, and
greater than the 77.8% to 88.9% surviva leve established for adult UCR spring-run chinook saimon
over the entire action area (i.e., from the Priest Rapids Dam to the Chief Joseph Dam tailrace).
Because dl reasonable interim actions for improving surviva are being proposed and because the PUD
has committed to implementing along-term protection plan at the end of thisinterim period, it is
expected that these levels of surviva will meet speciesleved biologica requirements during this interim

period.
9.1.1 Deveopment of Long-Term Plans

Asdiscussed in Section 6.3, the general framework for the proposed Wells Hydroel ectric Project HCP
has aready been developed, the specific actions are currently being determined, and the National
Environmentd Policy Act (NEPA) and ESA Section 10 ()(1)(b) reviews are scheduled to be
complete by June 2001. At that time, information will be available from the studies currently underway,
the QAR will be completed and will have identified the required escgpement gods for UCR spring-run
chinook, and the resources needed to address habitat issues will be available. The implementation of
this long-term plan will then supercede the interim actions currently proposed by the Douglas County
PUD. These processes are currently being expedited to the extent possible.

9.1.2 Effectsof the Wells Hydroe ectric Project Operations on Juvenile UCR Spring-Run Chinook
Sdmon Passage

The PUD will operate the surface bypass system 24 hours a day to protect at least 95% of the
outmigration. The system is very effective, bypassng approximately 93% of the UCR spring-run
chinook sdmon. Thisleve of guidanceis extremely high when compared to other bypass systems on
the Columbia and Snake rivers and no other actions are known that may further improve these resulits.

9.1.3 UCR Spring-Run Chinook Salmon Passage Through the Wells Hydroelectric Project Turbines
Only asmdl percentage (8%) of the UCR spring-run chinook salmon bypass the project through the
turbine units. For these fish, the PUD is proposing to operate the turbine units as efficiently as possble
throughout the juvenile fish migration. Juvenile salmonid survivad is directly related to turbine efficiency.
No other actions to further improve fish surviva through the turbine units gppear to be possible during
the interim period.

9.1.4 UCR Spring-Run Chinook Salmon Passage Through the Wells Hydroelectric Project Bypass
System

Asdiscussed in Section 6.2.2.2, passage through the bypass system is comparatively high a the Wedlls
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Hydrodectric Project. Other actions to further improve bypass efficiency are not known at thistime.
The avallable surviva information indicates little if any direct impacts associated with bypass sysem
operations, and the downstream conditions likely facilitate migration rates through the tailrace,
maximizing survival.

9.1.5 UCR Spring-Run Chinook Salmon Passage Through the Wells Hydroe ectric Project Spillway

The spillway isan integral component of the surface bypass system a the Wells Project. Extensve
studies have been conducted to maximize the effectiveness of this system. Additiond measures are
proposed by the PUD to ensure TDG is minimized during high river flow operations. Adult monitoring
is proposed to ensure that upstream migrants are not being impacted. No other actions to further
improve surviva appear to be feasible during the interim period.

9.1.6 Effectsof the Wdls Hydrodectric Project Operations on Adult UCR Spring-Run Chinook
Sdmon

Thereis no information available to assess the level of mortality associated ether directly or indirectly
with operation of the Wells Hydroelectric Project under the proposed action. However, falback is
comparatively low at this project compared to other mainstem hydroelectric projects and both
fishladders will be operated to minimize adult UCR spring-run chinook salmon passage impacts and
ddlay. The PUD is proposing additiond studies to further address delay associated with passage
through the junction pool, falback, and unaccounted lossin the tailrace. They will dso participatein
studies to address spawning success and survival. No other actions to further improve surviva appear
to be feasible during the interim period.

9.1.7 Effectsof The Wells Hydroelectric Project Reservoir on UCR Spring-Run Chinook Salmon
Migration and Survivd

The available information indicates that juvenile survivd through the Wells Hydrod ectric Project
reservoir is comparaively high for hatchery reared chinook saimon. Additiond testing is being
proposed to ensure that naturaly spawned juvenile UCR spring-run chinook salmon survivd is equaly
high and to further verify these results over varying environmenta and biologica conditions. There are
no indications that adult UCR spring-run chinook sdmon are having difficulty negotiating the Wells
Hydroelectric Project pool. No other actions to further improve survival gppear to be feasible during
the interim period.

9.1.8 Effectsof the Wdls Hydroelectric Project Operations on Water Qudity
Dueto the efficiency of the surface bypass system, large volumes of spill are typicaly not required to

bypass juvenile UCR spring-run chinook sdmon. This likely reduces the incidence of adult falback and
of high TDG and GBT levels. The PUD will monitor adult UCR spring-run chinook sdlmon for signs of
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GBT and will continue to monitor TDG in the project forebay and talrace. They are dso proposing to
investigate methods for reducing TDG under high river flow conditions. No other actions to further
improve survival appear to be feasible during the interim period.

9.1.9 FEffectsof the Wells Hydrod ectric Project Predator Control Measures

The predator control methodol ogies employed at the Wells Hydrod ectric Project have not adversely
affected UCR spring-run chinook salmon and the harassment and remova programs have been
successful at reducing the number of piscivorous and avian predators. The bounty and sport fishing
derby as described in Appendix F - Predator Remova and Harassment Plan of the IPP will likely result
infew, if any, adverse effects on listed species. No other actions to further improve surviva appear to
be feasible during the interim period.

9.2 Conclusonsfor UCR Stedhead

After reviewing the current satus of UCR steelhead, the environmenta baseline for the action area, the
effects of the proposed action and the cumulative effects, it isNMFS' biologica opinion that the
proposed operation of the FERC-licensed Wells Hydrod ectric Project is not likely to jeopardize the
continued existence of this species and that there is adequate potentia for recovery through April 1,
2002. Although there may be impacts to UCR steelhead, there are severd critica uncertaintiesin the
information base that currently preclude development of specific measurable survival standards,
migration timing standards, and escapement goals. The Douglas County PUD is proposing research
efforts to resolve these uncertainties, and is proposing actions to reduce operationa impactsto the
extent possible in thisinterim period.

This conclusion is based on an assessment of the known impacts that may result from operation of
hydrodectric facilities and a determination of whether additiona actions should occur to improve
surviva during this interim period. Based on the available information, the welghted average survivd
rates resulting from the proposed action is 94.3% for juvenile UCR steelhead and greeter than the
77.8% to 88.9% surviva level estimated for adult UCR steelhead over the entire action area (i.e., from
the Priest Rapids Dam to the Chief Joseph Dam tailrace). Because al reasonable interim actions for
gpproving surviva are being proposed and because the PUD has committed to implement along-term
protection plan at the end of thisinterim period, it is expected that these leves of surviva will meet
species leved hiologica requirements during thisinterim period.

9.2.1 Devedopment of Long-Term Plans
As described in Section 6.2, the general framework for the proposed Wells Hydroel ectric Project
HCP has dready been developed, the specific actions are currently being determined, and the Nationa

Environmenta Policy Act (NEPA) and ESA Section 10 (a)(2)(b) reviews are scheduled to be
complete by June 2001. At that time, information will be available from the studies currently underway,

-30-



the QAR will be completed and will have identified the required escgpement gods for UCR steelhead,
and the resources needed to address habitat issues will be available. The implementation of thislong-
term plan will then supercede the interim actions currently proposed by the Douglas County PUD.
These processes are currently being expedited to the extent possible.

9.2.2 Effectsof the Wdls Hydrodectric Project Operations on Juvenile UCR Steelhead Passage

Operation of the surface bypass system will occur 24 hours a day to cover a period of time equd to at
least 95% of the outmigration. The system is very effective, bypassng approximately 93% of the UCR
dedhead . Thislevd of guidanceis extremdy high when compared to other bypass systems on the
Columbia and Snake rivers and no other actions are known that may further improve these results. No
other actions to further improve surviva gppear to be feasible during the interim period.

9.2.3 UCR Stedhead Passage Through the Wells Hydrod ectric Project Turbines

Only asmal percentage (8%0) of the UCR steelhead bypass the project through the turbine units. For
these fish, the PUD is proposing to operate the turbine units as efficiently as possble throughout the
juvenile fish migration. Juvenile surviva is directly related to turbine efficiency. No other actionsto
further improve fish surviva through the turbine units gppear to be possible during thisinterim period.

9.2.4 UCR Stedhead Passage Through the Wells Hydroel ectric Project Bypass System

As discussed above, passage through the bypass system is comparatively high at the Wells
Hydrodlectric Project. Other actions to further improve bypass efficiency are not known at thistime.
The available survivd information indicates little if any direct impacts associated with bypass sysem
operations and the downstream conditionsin the project tailrace likely facilitate migration rates through
the tallrace, maximizing surviva. Although the timing of adult seelhead migrating downstream (kelts) is
not clear, it islikely, based on their spawn timing, that they will bypass the Wells Hydrod ectric Project
during the juvenile fish passage season. It isaso likely that passage over the bypass system will result
in higher surviva rates than passage through the turbine units. Operation of the surface bypass system
will therefore benefit the kelt migration.

9.25 UCR Stedhead Passage Through the Wedls Hydrodectric Project Spillway

The spillway is an integra component of the surface bypass system at the Wells Hydroelectric Project.
Extengve studies have been conducted to maximize the effectiveness of this sysem. Additiona
messures are being proposed by the PUD to ensure TDG is minimized during high river flow operations
and adult monitoring is being proposed to ensure that upstream migrants are not being impacted. No
other actions to further improve surviva gppear to be feasible during the interim period.

9.2.6 Effectsof the Wels Hydrodectric Project Operations on Adult UCR Steelhead
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Fdlback is comparatively low at this project compared to other mainstem hydroelectric projects and
both fishladders will be operated to minimize adult UCR stedlhead passage impacts and delay. The
PUD are proposing additiona studiesto further address delay associated with passage through the
junction poal, falback, and unaccounted loss in the tailrace. They will aso participate in sudiesto
address spawning success and survivd. Information for adult downstream migrants (kelts) is
unavalable. In addition, methodologies for collecting this information are unclear. The PUD will,
however, participate in ket evaluations if gppropriate technology can be developed. No other actions
to further improve surviva gppear to be feasible during the interim period. No other actionsto further
improve survival appear to be feasible during the interim period.

9.2.7 Effectsof The Wells Hydrodectric Project Reservoir on UCR Stedhead Migration and
Survivd

The available prdiminary information indicates thet juvenile surviva through the Wells Hydrod ectric
Project reservoir is comparatively high for hatchery reared stedlhead. The PUD is proposing additiona
gudiesto further verify these results over varying environmenta and biologica conditions. Thereis
some indication however, that Okanogan River-bound adult UCR steelhead may be delaying in the
reservoir. Although a cause for this behavior is unknown, and may not be related to operation of the
Wdls Hydrodectric Project, the PUD will continue to investigate the adult migration through the Wells
Hydroel ectric Project reservoir. No other actions to further improve surviva appear to be feasible
during the interim period.

9.2.8 Effectsof the Wdls Hydroe ectric Project Operations on Water Qudity

Dueto the efficiency of the surface bypass system, large volumes of spill are typicaly not required to
bypass juvenile UCR stedhead . This likely reduces the incidence of adult falback and of high TDG
and GBT leves. The PUD will monitor adult UCR steelhead for sgns of GBT and will continue to
monitor TDG in the project forebay and tailrace. They are aso proposing to investigate methods for
reducing TDG under high river flow conditions. No other actions to further improve surviva gppear to
be feasible during the interim period.

9.2.9 Effects of the Wells Hydrod ectric Project Predator Control Measures

The predator control methodol ogies employed at the Wells Hydrod ectric Project have not adversdy
affected UCR steelhead and only minimal effects have been noted at the downstream projects
employing smilar methodologies. The harassment and remova programs have been successful a
reducing the number of piscivorus and avian predators. No other actions to further improve surviva
appear to be feasible during the interim period.

93 Conclusions for MCR Stedhead
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After reviewing the current status of MCR stee head, the environmenta baseline for the action area, the
effects of the proposed action and the cumulative effects, it isNMFS' biologica opinion that the
proposed operation of the FERC-licensed Wels Hydrod ectric Project is not likely to jeopardize the
continued existence of this species and that there is adequate potentia for recovery through April 1,
2002. Impactsto MCR stedlhead that result from operation of the Wells Hydroelectric Project are
likely limited to the effects of water qudity, quantity and seasond discharge rates on spawning and
rearing habitats below the Y akama River. Little information is available regarding the impacts from
power peaking, TDG or water temperature on this population. However, the proposed actions that
address TDG will benefit MCR stedlhead. In addition, effects of the Wells Hydroelectric Project
operations on species-level biologica requirements may be masked by operation of the downstream
projects, thereby having little effect on this species. The PUD will, however, participate in any
gppropriate evaluations that are necessary to address impacts from the Wells Hydroel ectric Project
operations on MCR steelhead.

10. INCIDENTAL TAKE STATEMENT

Section 9 of the ESA and federd regulation pursuant to section 4(d) of the ESA prohibit the take of
endangered or threatened species, respectively, without specia exemption. Takeis defined asto
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or attempt to engage in any such
conduct. Incidentd take is defined as take that is incidenta to, and not the purpose of, the carrying out
of an otherwise lawful activity. Under the terms of Section 7(b)(4) and Section 7(0)(2), taking that is
incidentd to and not intended as part of the agency action is not considered to be prohibited under the
ESA provided that such taking isin compliance with the terms and conditions of the Incidental Take
Statement.

The action proposed by FERC to alow the continued operation of the Wells Hydroel ectric Project
through April 1, 2002, has included measures to minimize the incidental take of UCR spring-run
chinook salmon and stedhead. The estimated mortality rate for juvenile UCR spring-run chinook
salmon passing the Wells Hydrod ectric Project was estimated in 1998 between 0% and 23% and the
estimated mortality rate for juvenile UCR steelhead was estimated in 1999 between 0% and 11%.

The estimated mortaity for upstream-migrating adult UCR steelhead and for adult UCR spring-run
chinook through the five FERC-licensed mainstem Columbia River projectsis between 11.1% and
22.2%. Thisestimateis based on aradio-telemetry study and represents the unaccounted loss of
radio-tagged spring-run chinook salmon through the Mid-Columbia River reach (refer to Section
6.2.3). Survivd a each dam must not exceed the fifth root of the surviva levels estimated through the
five-project reach. Therefore, the incidentd take at the Wells Hydrod ectric Project shdl not exceed
2.2% to 4.5% of the known population during the interim period.

The mortdity of downsream-migrating UCR sted head adults (kelts) resulting from operation of the five
FERC-licensed projectsis unknown. Although the proportion of repeat-spawning stedhead is
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consdered low (NMFS 1998) their relative contribution to successive populationsis aso unknown.
Pending development of kelt passage and surviva information as described in 10.1.3, measures taken
to address juvenile and adult UCR sted head passage and surviva are expected to benefit thislife sage
aswdl, and the resulting mortdity, if any, is not expected to affect our conclusions during thisinterim

period.

Affects of the Wedlls Hydrodectric Project on MCR steelhead are likely minimal (Section 9.3).
Measures taken at the project to address water quality are also expected to benefit this species.
Therefore, pending the development of additiona information as discussed in Section 11 (Conservation
Recommendations), the mortality of MCR stedhead, if any, is not expected to affect our conclusons
during thisinterim period.

In the accompanying Biological Opinion, NMFS has determined that the projected levels of surviva
through April 1, 2002, are not likely to result in jeopardy to listed UCR spring-run chinook salmon and
steehead or to MCR stedlhead. If during the course of the action these levels of incidentd take are
exceeded, such additiond incidenta take represents new information requiring reinitiation of
consultation and review of the terms and conditions. The FERC must immediately provide an
explanation for the causes of the taking and review with NMFS the need for possible modification of
the reasonable and prudent measures.

10.1 Reasonable and Prudent Measures and Terms and Conditions for the Wells Hydroelectric
Project

The NMFS believes the following reasonable and prudent measures and terms and conditions are
necessary and appropriate to minimize the impacts of incidental take associated with the proposed
actions at the Wells Hydroedlectric Project. In order to be exempt from the prohibitions of Section 9 of
the ESA, FERC and the PUD must comply with dl of these reasonable and prudent measures and
terms and conditions. If implementation is delayed or deferred, NMFS shdl then determine whether
further consultation isrequired. This Incidentd Take Statement may be modified as aresult of this
determination and the terms and conditions may subsequently be modified.

10.1.1 Monitoring Requirements

. The FERC shdl require the licensee to report the number of steelhead kelts bypassing
the project and the condition noted where possible to NMFS, Hydro Program,
Portland, Oregon, no later than November 1 of each year. The number of kelt
mortalities, and any corrective actions taken, shal be reported to NMFS, Hydro
Program, Portland, Oregon, within two days of the incident. NMFS anticipates that kelt
information can be collected during routine project operations and maintenance
activities, including turbine and fishway dewaterings, and during operation of the adult
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The FERC shdl require the licensee to report the number of UCR spring-run chinook
sdmon and steelhead taken incidentally to the predator remova programsto NMFS,
Hydro Program, Portland, Oregon, viathe Wéls Coordinating Committee by
November 1 of each year. The number of UCR spring-run chinook salmon and
steelhead mortdities resulting from the predator remova program shall be reported to
NMFS, Hydro Program, Portland, Oregon, within two days of theincident. No
mortdities are anticipated from these efforts at the Wells Hydrod ectric Project.

The FERC shdl require the licensee to report al observations of UCR spring-run
chinook salmon and steelhead mortalities (including kelts) to NMFS, Hydro Program,
Portland, Oregon, within two days of the incident, and shdl include a concise
description of the causative event, if known and a description of the corrective actions
taken at the facility.

The FERC shdl require the licensee to control TDG leves a the Wells Hydrodectric
Project to less than 120% of saturation up to the seven day ten year maximum flow
event based on a 115% TDG reading in the project forebay. The FERC shall require
the licensee to coordinate these efforts with smilar efforts required by the Washington
Department of Ecology and shdl require the licensee to ensure that they do not prevent
attaining Clean Water Act standards that stipulate a maximum of 110% tota dissolved
gas. An assessment of how TDG is digtributed downstream of the Wells Hydroelectric
Project during high flow and spill events should aso be devel oped.

The FERC shdl require the licensee to count adult fish as they migrate through each
fishway at the Wdls Hydrod ectric Project and make the information available for
review on adally basis.

10.1.2 Research Reporting Requirements

The FERC shdl require the licensee to submit status reports of the research studies to
the NMFS Hydro Program, Portland, Oregon, via the Wells Coordinating Committee
on not less than a monthly basis throughout the duration of the study. Draft and find
reports shal be submitted by December 1 and March 1 following completion of the
study, respectively, or as approved by NMFS Hydro Program, Portland, Oregon.
The FERC shdl require the licensee to submit status reports of the juvenile monitoring
gudies, including preliminary results of the proposed juvenile reach surviva sudies, to
the NMFS Hydro Program, Portland, Oregon, via the Wells Coordinating Committee
by December 1 annually. The fina report will be submitted to NMFS no later than
March 1 of the year following completion of the study or as gpproved by NMFS
Hydro Program, Portland, Oregon.

The FERC shdl require the licensee to submit status reports of the adult monitoring
gudies, including preliminary results of the proposed adult fishway surviva and timing
studies, to the NMFS Hydro Program, Portland, Oregon, via the Coordinating
Committee by December 1 annudly. Thefind report will be submitted to NMFS no

-44-



later than March 1 of the year following completion of the study or as gpproved by
NMFS Hydro Program, Portland, Oregon.

. The FERC shdl require the licensee to report the numbers of UCR spring-run chinook
sdmon and steelhead collected during fyke netting to NMFS, Hydro Program,
Portland, Oregon, via the Wedls Coordinating Committee by November 1 of each year.
No more than 10 yearling UCR stedhead and 75 yearling UCR spring-run chinook
sdmon should be taken as aresult of this monitoring effort.

10.1.3 Kdt Surviva Esimation

The FERC shdl require the licensee to determine the feasibility of conducting ket surviva sudies. As
described in Section 6.2.3., the mortality of kelts passing through the FERC-licensed projectsis
unknown. Oncethisinformation is developed, NMFS can establish a more gppropriate numericd leve
of incidentd take for kelts and a better method of monitoring that incidentd take.

. The FERC shdl require the licensee to determine the feasibility of evauating the dam
passage rate and success of downstream migrating adult steelhead (kelts) by no later
than October 1, 2000. The study should include, & a minimum, late season monitoring
(approximatdly through June) of adult radio-tagged steelhead to more precisdy estimate
the number and success of kets migrating downstream through the hydrosystem.

. The FERC shdl require the licensee to obtain NMFS concurrence and to implement
the study, if feasible, beginning with the 2001 migration season.

. The FERC shdl require the licensee to submit the Satus of the sudy and preiminary
results as required by the NMFS Hydro Program, Portland, Oregon. The annua
reports will be submitted to NMFS no later than March 1 or as agreed to by NMFS.

10.1.4 Operation of the Adult Trapping Fecilities

The FERC shdl require the licensee to discontinue use of the adult trapping facilities when water
temperaturesin the fishladders exceed 69°. In addition, FERC shdl require the licensee to limit trep
operations to a maximum of 16 hours per day for three days per week or as approved by NMFS
Hydro Program, Portland, Oregon. In addition, due to increased handling and delay, the FERC shall
require the licensee to discontinue passive trapping operations prior to the 2001 adult fish passage
Season.

10.1.5 Annua Fish Passage Plan Updates
The FERC shall require the licensee to provide an updated Fish Passage Plan to the NMFS Hydro

Program, Portland, OR by December 31 each year. Following NMFS review and approva, actionsin
the new Fish Passage Plans should be implemented by March 1 of the following year.
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11.

CONSERVATION RECOMMENDATIONS

Section 7(8)(1) of the ESA directs federd agenciesto utilize their authorities to further the purposes of
the Act by carrying out conservation programs for the benefit of endangered and threatened species.
Consarvation recommendations are discretionary agency activitiesto minimize or avoid adverse effects
of aproposed action on listed species or critical habitat, to minimize or avoid adverse modification of
critical habitat, to help implement recovery plans, or to develop information.

111

11.2

11.3

114

12.

To evauate the full range of adult UCR spring-run chinook salmon and stedhead passage
issues, the PUD should conduct radio-telemetry evaluations that encompass a complete range
of annud river discharges as determined necessary by NMFS following modifications or
improvements to project fishways. These evaluations may take at least three yearsin order to
evduate the fadilities during low, medium and high runoff years.

In order to determine whether interim actions support the continued existence of the species
over the long-term, the PUD with NMFS participation and approval, should ensure that
aurvival evauations are conducted for both juvenile and adult UCR spring-run chinook salmon
and stedlhead using the best available technology. The NMFS supports the use of radio-
telemetry methodologies for evaluating adult system surviva during the interim period. As
better methodologies become available, the PUD should update this information with more
precise estimates of adult survivd.

The PUD in coordination with NMFS should ensure that adult PI T-tag detection devices are
developed for the Wells Hydrod ectric Project by April 1, 2002. Adult Pl T-tag detectors have
been devel oped for specific fishladders with 18-inch and 24-inch orifices and will be fied tested
in 2001. Any additiond development work necessary for implementation at the Wdls
Hydrodectric Project should be completed by April 1, 2002. Information from the adult PIT-
tag detectors can assst in determining inter-dam loss. Implementation should be planned in
concert with NMFS and based on ongoing and future activities proposed in the basin.

The PUD should participate in regiond efforts to develop methodologies for evauating the
effects of passage through multiple dam systems on the fecundity, spawning success and
aurviva of adult sdmonids when requested by NMFS. The PUD should then utilize these
methodologies to help determine system effects on listed sdlmonids.

REINITIATION OF CONSULTATION

This concludes forma consultation on the interim actions proposed by FERC and the Douglas County
PUD. Asprovided in 50 CFR 402.16, reinitiation of forma consultation is required where
discretionary Federd agency involvement or control over the action has been retained (or is authorized
by law) and: (1) If the amount or extent of incidenta take is exceeded; (2) if new information reveds
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effects of the agency action may affect listed species or critica habitat in amanner or to an extent not
previoudy consdered in this opinion; (3) if the agency action is subsequently modified in amanner that
causes an effect to the listed species or critica habitat not considered in this opinion; (4) if anew
speciesislisted or critical habitat is designated that may be affected by the action; or (5) by no later
than April 1, 2002.
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